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[ATE COUNCIL INSTRUCTION ON DEVELOPING HONGSHUI RIVER 
Beijing SHULLI FADIAN [WATER POWER] in Chinese No 4, 12 Apr 82 p 1 


tate Council Instruction for Rapid Development of Hongshui River" ] 


t Developing the rich waterpower resources of Hongshui River is a 
solve the energy problem of the South China region, and 
the Sixth Five-Year Plan and the long-range plan and car- 


ite “#@' . me asufte¢ u' 


ild be included in 


ried out step by step in a planned way. The development policy is to give 
first priority to power generation, with consideration for comprehensive 
‘ + 


ilization such as flood control, shipping, irrigation and 
t he irse of development, the 
erali situation, 


aquatic products. 
areas and units concerned must start from the 
unite and cooperate, enhance their revolutionary spirit, 
irduously, organize well, work meticulously, and strive for economy, 

t results, good quality and high efficiency, 


uv Iie 


in order to benefit the people. 


24 November 1981 











EVELOPME? F THE HYDROELECTRIC POWER BASE OF THE HONGSHUI] RIVER 
eiji NENG YUAN [JOURNAL OF ENERGY} No 1, 25 Feb 82, pp 5-7, 14 
rt ic i Dianwen {|2710 3013 2429]: "Speed Up the Development of the 
lraul i rower Base of the Hongshui River"! 
ext r ing hydropower so as to steadily increase its importance among 
rimary energy resources constitutes one of China's important energy 
tructi rojects. The Hongshui River is one of the important rivers in 
t t rn irt ot China, with rich hydropower resources. Starting in 
50"s, the mcerned government departments carried out numerous investiga- 
ti ; irve' and explorations and drafted designs and plans. A large volume 
lata ha thus been accumulated. On this foundation, the Guangxi Hydroelec- 
Power Planning Committee Office carried out a large volume of work in 
Zi; ) and mpiled the “Hongshui River Consolidated Utilization Plan Report.” 
Part Central Committee and the State Council attach much importance to 
lieve lopment Hongshui River hydraulic power base. In the past 2-5 years, 
Ministr t Electric Power industry, Guizhou Province, the Guangxi Autonc- 
evi igere ive | rganized a number of explcration and design units and 
i‘ lara | ome { preliminary work in preparation for a basic con- 
y ft main section of Hongshu.sa River and created vorable con 
eed 1e@\ pment tf Hongshui River hydroelectric power base. 
t t Deve bing the H shui River 
trea t Hongshui River is rich in hydropower resources. ive 
tailed macity is equivalent to approximateiy 60 percent of the total 
, ree dm scale hydroelectric power capacity nationwide. 
iti irding to China's industrial electricity consumption level today, 
mst | T luction ilued at nearly 100 billion yuan can be cre ted 
\ ergy re irc. uch an enormous size, which i inexhaustible, 
renewable, {| extremely valuable for Guangdong and Guangxi Province 
r tron hortage of electricity and coal. 
i Pr e i i rit race region. its er mic toundati j ela 
i tragile ¢t ~ ie within it undaries there are rich reserve i 
! in ’ j | ling tin, alumi m, manganese, titanium, iead, and in 








um i ; i manganese occupy very important place in our national 
e re rces can be exploited in large quantity if only a large 
t electricit yecomes available. Guangdong is China's special eco- 
region. National economy developed early and rapidly there, but it is 
fected by the shortage of electricity. Therefore, speedy development 
the Hongshui River hydroelectric power base has sufficiently important 
tical significance in stimulating the development of the national economy 
th 4 ina area 
the Hongsh River, we can not only gain a large quantity ot! 
put reap benefit of lood prevention, navigation, and irriga- 
i | tep « tric stations along the length of the Hongshui River, a 
ti 80 ,0 eds to be relocated and 164,000 mu of land must be 
ted. This, i irison with other large-scale hydroelectric stations 
ilt elsewhere i tina, is smaller in scale as far as relocation and 
ti ire cer we need only to manage the economic policy properly 
t t tu iding in the vicinity of the reservoirs can gain eco- 
, t fr the « struction of the electric power stations, there will 
r t if i t be sOived. 
t mad ydr ectric power station on each step of the 
i I é iete recovered within 5-7/7 years after the complet ion 
ructi wort [Their economic values are quite evident. 
the Development the Hongshui River 
r tt gshul River evei ment was made on the foundation consist- 
‘ ind the past experience and lessons. Old ideas 
é » which did t pa ittention to the concrete conditions, did not 
lati » a wa it of touch with the reality, arbitrarily 
t ind irge reservoirs along the entire section of the river, 
iscarde e irrational wa tf adopting sweepingly the through- 
w t electri wer station, which is difficult to adjust and cannot 
ize ti tential, wa not employed either. , 
the Hongshui River development was based on the river's resourcs 
teri t he ract conditions and the guidelines for development 
ter t ect puts the emphasis on the electric power genera- 
" tae i re t matters related to fiood control, 
ion, ircigati » a iquati rroducts. The plan paid careful atten- 
el the relationship between upper and lower reaches, short- 
ffects, eeds and p ibilities, engineering benefits and 
le the tollowing ecit i 
t he ictual l1litions tf the entire section of! 
whe ‘ r the <« structi Longtan reservoif};r 
er r j t tv ipper reac the where the mountains are high 
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ion was chosen at a section where 


tavorable tor separation of water. 
i benefit of flood control, navigation, and irrigation occupied 
rt of the lanning consideration, although the emphasis was 
C Me owet generation. [The Hongshui River is a part ol the 
tem. While it must shoulder a portion of the flood control 
yt be verly burdened with the flood prevention tasks. 
in which was dratted according to the actuai conditions ofl 
is, no doubt, rrect plan. 
the Pr }¢ { ind the Main Hydroelectric Power Stations 
, t drafting plar or the development of the Hongshui River, 
ind dan ites were caretuily explored and analyzed, and the 
t j ed in the fina lan was reduced to Y or 1VU. Namely, 
» Tianshengqiao 8 » Pingban (this step wili not exist li 
water ls i at Longt is chose be 440 meter), Longtan, 
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THE STEP HYDROELECTRIC STATION OF THE HONGSHUI RIVER 
Beijing NENG YUAN [JOURNAL OF ENERGY] No 1, 25 Feb 82 pp 12-14 


[Article by Jiang Ying [3068 5391]: "An important Energy Base in China--The 
Step Hydroelectric Station of the Hongshui River"] 


[Excerpts] In early October 1981, the State Energy Commission and the State 
Planning Commission met in Beijing to review the Hongshui River development 
project. Altogether 75 persons, including party committee members from the 
concerned provinces, regions and ministry and a number of specialists and 
professors, participated in the review. It was the unanimous opinion of those 
who participated that the Hongshui River is a "rich mine" of hydroelectric 
power and is one of the important energy bases in China. The Hongshui River 
is situated in the South China area where there is acute shortage of energy. 
fherefore, developing the Hongshui River to provide electricity to Guangdong, 
Guangxi, and Guizhou provinces has sufficiently important practical significance. 
Those who participated in the review recommended unanimously that the hydroelec- 
tric resources of Hongshui River should be developed as soon as possible. 


Superior Natural Conditions Cultivated Rich Hydropower Resources 


Hongshui River is the main stream of the Xijiang water system in the Zhujiang 
river basin. It originates in the plateau of Yunnan and Guizhou provinces. 

it is called Nanpanjiang in the upstream and flows from Yunnan to Guizhou where 
it joins with Beipanjiang and becomes the Hongshui. Hongshui River flows along 
the border between Guizhou and Guangxi provinces, entering Guangxi at Tiane 
County, crossing the midsection of Guangxi and joins Liujiang at Sanjiangkou, 
Shilongzhen, Xiangzhou County. From there on, the river is called Qinjiang. 
The Hongshui River got its name through the reddish brown color of its water, 
because it flows past red-colored rock layers. 


The scope of the Hongshui River project study went beyond the geographic range 
of the Hongshui River. It was extended in the upstream to the mouth of Huan- 
qinhe on Nanpanjiang, and in the downstream to the mouth of Datengxia on 

Qinjiang. Therefore, the Hongshui River referred to in this article includes 


this expanded range of the Hongshui River. The total length of the section of 
river under study is 1,050 kilometers with an area of 190,000 square kilometers 
of river basin. The Hongshui River is characterized by the large volume of 
water, steep slope, and concentrated drop. Therefore, the river is sufficiently 
rich in the hydropower resources. 


10 











fhe first important feature of the Hongshui River is the large volume of water. 
Because it is situated in the subtropical climate zone, the climate is mild 

with plentiful rain. The annual precipitation in Yunnan and Guizhou in the 
upper reaches of the river is 1,200 millimeters. The precipitation inside the 
border of Guangxi is even greater--1,500-1,800 millimeters. At the mouth of 
Datengxia through which the main stream discharges, the average flow rate 

taken over many years reaches 4,200 cubic meters per second, with a total annual 
flow rate of as much as 133 billion cubic meters. Maximum flow rate of as much 
as 45,700 cubic meters per second .2s actually been recorded. If these figures 
ire compared with those of the Huang,..-, the second largest river in China, its 
river basin is only 1/4 that of the Huanghe, but its water is 3 times that of 
Huanghe in volume and its maximum flow rate of more than 4 times that of Huanghe 
has been recorded. 


[he second important feature of the Hongshui River is the concentrated drop. 
Because it is situated in the region of transition from the plateau of Yunnan 
ind Guizhou to the Zhujiang delta, it drops from an elevation of approximately 
780 meter at the mouth of Huangnihe to an elevation of 23.5 meter at the 
Datengxia dam site during dry season. The total head drop over the section of 
river under project consideration amounts to more than 750 meters. There are 
several sections of the river where the drops are especially concentrated. On 
i section of Nanpanjiang at Nagong from Tianshengqiao, a drop of 181 meters 

is concentrated in a section of river of only 14.5 kilometers in length, with 
an average drop ot 12-13 meters per kilometer. This section of the river has 
the highest concentration of drops. Between the spot where Nanpanjiang and 
Beipanjiang meet and Tiane, the Hongshui River flows past high mountains and 
narrow gorges with many rapids and few population. This is a site which is 
hishly suitable for the development of hydroelectric power station. Between 
fiane and the mouth of Fongfangxiagu, the river continues to thread through 

the mountain valley, with very little open and flat land on either bank. The 
inundation losses will be small if a hydroelectric power station is built here. 
Downstream of Fongfangxiagu, the river flows over hills and plains with flat 
river bed and well developed sand dunes. Both banks of the river consist of 
tlat and open land with high concentration of cultivated land. Further down- 
stream, from Lema to the mouth of Datengxia, the river threads through the 
tamous Datengxiagu, 44 kilometers in length. Both banks of the river consist 
ot high mountains and steep slopes, with a few population and very beautiful 
scenery. Because of its geographical conditions, the high dam and large 
reservoir sites chosen by the plan are concentrated in the mountainous area 
near the border between Guizhou and Guangxi, where the land is small and popula- 
tion is few. Medium and low water head steps with relatively small reservoirs 
ire distributed over the mid-section and the downstream regions in order to 
fully utilize the energy of the Hongshui River water. The inundation losses 
due to these reservoirs are much smaller compared with other large-scale hydro- 
electric power stations already built elsewhere in China. A hydropower resource 
so rich and so superior, there are very few of the like of it in China. 


Atter Surveying Seven Times the Ribbon Was Cut; The Plan Was Drafted on the 
Foundation of a Summary of Past Lessons 


During the process of reviewing the Hongshui River project, the 10-step develop- 
ment plan submitted by the Guangxi Hydroelectric Planning Committee Office was 
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praised unanimously by those who participated in the review process as a 
rational and correct project plan. 


fhe Hongshui River project has undergone four revisions already. This plan was 
tourmulated on the foundation of the experiences and lessons learned from the 
past three undertakings. The first two were the plans drafted in 1959 and 
1960. Under the direction of a guideline which excessively emphasized storage 
iS a means of treatment, large reservoirs were distributed along the length of 
the river without paying much attention to the concrete conditions and without 
counting the inundation losses. Thus, there were only 6-7 steps over the 
entire section of the river, and based on the population and the land statis- 
tics of that time, 400,000 people were to be relocated and 600,000-700,000 mu 
of cultivated land were to be inundated. This was obviously irrational. The 
third plan was made in 1972. This plan was overly in favor of medium and low 
head through flow type of hydroelectric power stations, and a total of 12 
steps were distributed over the length of the river. This way, the inundation 
loss ot cultivated land was only 80,000 mu and the displaced population was 
only 70,000. However, this plan neglected the necessary adjustment reservoir; 
it neglected rational utilization of the hydropower resources and the demand 

rr consolidated utilization. As a result, the total installed capacity and 
the total annual electricity generation of the step electric power stations 
were less than one-half that of the most recent plan, and there was basically 
no tlood control benefit to talk about. Therefore, this plan was deemed unsatis- 

ictoryv either. 


io be sure, these three pians did have their positive contributions also. For 
imple, through repeated planning and large volume of exploratory work, dam 
sites such as Longtan, Yantan, and Datengxia have been selected, and the 1972 
plan has laid down the foundation for design and development of Dahua hydro- 
electric power station. Formulation of the recent 1980 plan and its 10-step 
development project has taken advantage of the past experiences and lessons. 
this plan has treated the relationship between upstream and downstream, short- 
range and long-range, needs and possibilities, as well as engineering benefits 
inundaton losses more equitably. 


what Experiences and Lessons Have We Learned From the Four Plans of the Hong- 
|) In tormulating stream project, one must start out from the natural condi- 


ns ot the stream and the economic situations of the region and determine 
correct guidelines and tasks to be accomplished by the project. The 


recent plan has clearly defined the guidelines for the development of! the 

shui River. Namely, the emphasis is on the electric power generation with 
propriate consideration for the flood control, navigation, irrigation, and 

iquatic products. The past experiences and lessons have laid down good founda- 

tion tor rational selection of the development plan. 


) Any stream project must take into consideration China's national situa- 
tions characterized by a large population and small cultivated land. The stream 
ment project must be made in such a way to minimize the inundation 

rational and economic utilization of hydropower resources, 
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| to maximize the economic return through realizing consolidated utilization 








the energy resources. We must not inundate too much land and displace too 
nany people in pursuit of unrealistically high goal for consolidated utiliza- 
1 of hydropower resources, nor shouid we disregard rational utilization of 
ivdropower resources just so as to reduce the size of inundated land area and 
idopt sweepingly the low dam through flow type of power generation format. 


$) Distribution of steps as part of the stream development plan must take 

into consideration the guidelines, tasks, and the goals of consolidated 
utilization. Several alternative plans should be formulated and their overall 
technical and economic merits compared, so as to be able to select a plan which 
best matches the needs of local national economy. 


+) A stream step development plan with an emphasis on the electric power 
eneration should consider large-scale reservoirs having good adjustment 

ipability at appropriate sites in the upper and mid-section of the river so 
that the natural flow may be regulated by these reservoirs and the benefit of 
i\vdropower resources may be maximized. If the plan is formulated according to 
this rule, not only the inundation losses may be reduced but the regulating 
etiect of the reservoirs can also be fully utilized and the efficiency and 
benetit of electric power generation at each step along the river may be 
increased. For example, it is far superior to build Tianshengqiao high dam and 
tan large-scale reservoir in the mountainous regions where the inundation 
losses will be smaller than to build large reservoirs in the hilly and plain 
revions in the downstream. 


») The quality of stream planning work is closely related to the depth to 
which the exploratory design work was carried out and also to the degree of 
understanding the planning personnel had about the local economic situations. 


The Honeshui River and its tributaries have been extensively explored and 
tudied over the past 2 decades, and the preliminary design work of a number of 
ke tteps was carried out in recent year, which laid down firm foundation for 
the success of this project. 


‘stream planning is not finished in one big step, it is a process of continuous 
yractice and continous revision. A stream planning must undergo many 
isions. It is a process of approaching the practicality and perfection 


he plan that was formulated this time was very superior. A total of 10 step 
wer stations from Tianshengqiao to Datengxia hes a total installed capacity 
ll million kilowatts and an annual electricity generation capacity of 60 


illion kW-h:. Lt is comparable with the hydroelectric base in the upper 
reaches of Huanghe, which is commonly recognized as China's hydroelectric "rich 
‘ine’ among all big rivers where the development conditions are favorable and 
levelopment of hydropower resources has been carried out extensively. In the 
ipper reaches of Huanghe, between Longyangxia and Qintongxia, there are 16 step 
Parwert tations with a total installed capacity of more than 12 million kilo- 
watts and an annual electricity generation of 49 billion kW-hr. The total 
installed capacities of these two rivers and their total investments are not 


uech ditterent, but the annual electricity generation at the Hongshui River is 


) percent reater and its inundation losses are less than those of 











Huanghe. Moreover, the power stations on the Hongshui River are closer to 

the electricity consuming centers. Therefore, the Hongshui River and Huanghe 
ire the two "richest mines" of hydropower resources where the development poten- 
tials are the greatest among China's numerous rivers where the hydropower 
resources are rich. 


Oi the ten step electric power stations of the Hongshui River, in addition to 
Dahua hydroelectric station (first stage capacity of 400,000 kilowatts; final 
capacity of 600,000 kilowatts) whose construction work has already begun, the 
following tive main step electric power stations have had rather extensive 
exploratory and design work performed so far and their design drafts are more 
specitic. These five stations are Tianshengqiao high dam (1.08 million kilo- 
watts), Tianshengqiao low dam (1.24 million kilowatts), Longtan (4-6 million 
Kilowatts), Yantan (1.4 million kilowatts), and Datengxia (1.2 million kilo- 
watts). These six key hydroelectric stations are considered definitely 
teasible. The total installed capacity of these six power stations reaches as 
much as 10 million kilowatts with an annual electricity generation of 50 bil- 
lion kW-hr. After they are all completely developed and utilized, approxi- 
mately 30 million tons of raw coal used for the purpose of electric power 
veneration can be saved annually. The other four step electric power stations 
ire Pingban (360,000 kilowatts), Bailongtan (180,000 kilowatts), Etan (first 
‘Lage construction of 60,000 kilowatt capacity has been finished; an additional 
6,000 kilowatt capacity will be built later) and Giaofan (500,000 kilowatts). 
<ploratory and design works of these stations have not yet been done 
extensively. So the review committee recommended that additional planning 
ind proofing be made; adjustments and changes may also be made if necessary. 


\seressively Carrying Out the Preliminary Work Well, in Order To Speed Up the 
Process ot the Hongshui River Development 


[he review committee studied the problems related to the development procedure 
the Hongshui River in minuate detail. The members of committee were 


unanimous in opinion that Tianshengqiao high dam and low dam ought to be 
treated as a set of electric power stations and constructed as a group. These 
tw stations and the Yantan electric power stations are medium in scope and 
thus compatible with China's strength and needs today. The technology is 
relatively simple, with relatively small inundation losses, relatively 


l 
ill displaced population, and significantly beneficial effect. They have 


the potential of being constructed in the near future. These plans should be 
luded as part of the national plans and the construction work started as 

possible. The review committee further recognized that the Longtan 

lroclectric power station is a key construction project of the Hongshui 


is 


fiver. It is the “dragon head" of the entire river. It is expected to have 
niticant impact on the electric power generation as well as on the flood 
itrol, navigation, and transportation. However, the scope of Longtan hydro- 
tric power station is enormous. It requires large investment, long con- 
truction period, and complicated technology. Therefore, this project should 
irried out only after the three stations referred to above are finished. 
» the meantime, further preliminary work, scientific experiment, and research 
work should be carried out. The Datengxia project has multiple utilization 
tives. it occupies an important geographical position and, after it is 











l-veloped, the effect and benefit from its general utilization are expected 


to be very significant. There exist different views today concerning how the 
relationship between electric power generation, flood control, and navigation 
hould be treated. This subject must be investigated and studied further and 
nevotiated repeatedly. As soon as the preparatory work matures and the 

national strength is capable of undertaking the construction work, Longtan and 


Datengxia hydroelectric station projects should be started as soon as possibie. 


foday, the Hongshui River development project has the necessary conditions 

for speedy completion. The first stage construction work of Etan hydroelectric 
power station has been completed and it is generating 60,000 kilowatts, while 
the first unit of the Dahua hydroelectric power station is expected to be in 
operation by 1983. The Tianshengqiao lcw dam is a hydroelectric power station 
which utilizes most highly concentratec drop. Its preliminary design was 
completed in 1978, and the first stage onstruction work for 800,000-kilowatt 
capacity has all the necessary conditions to get under way. Today, exploration 
ind design work of the four key hydroelectric power stations at Tianshengqiao 
hixzh dam, Longtan, Yantan, and Datengxia are being carried out. The 
preliminary design of Yantan hydroelectric power station is expected to be 
finished by around 1985. This is one of China's hydroelectric bases in which 
the largest amount of exploratory and design efforts is spent today. 


Many construct ve opinions were presented through the conference. For example, 
various ways of raising fund for the hydroelectric power base construction so 
is to speed up development of the Hongshui River hydroelectric power base; 
emphasis on the importance of solving the relocation problem well and the need 
tow a well-developed relocation plan; emphasis on the importance of preliminary 


work, the importance of technical and economic proof, and the importance of 
mparing many aiternative plans; the construction work period should be 
shortened as much as possible so as to increase the economic effect of the 
investment and to increase the recovery rate; and that economic policy bene- 
ticial to speedy development of hydroelectric power be enacted so as to 
rationally distribute the economic profit and to mobilize the initiative of the 
revions with rich hydroelectric power resources to develop them more aggres- 


lhe Hongshui River review committee was not only able to reach a basically 
inNanimous opinion on such main topics as the development policy of the Hongshui 


River, the development plan of steps, and the short-range development procedure; 


but also able to produce many useful recommendations concerning the work of the 
wxt stage, and thus laid down s,00d foundation for the speedy development of 
the Hongshui River hydroelectric power. 


CSO: 8013/50 
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POWER GENERATION, COMPREHENSIVE USE OF HONGSHUI RIVER 
Beijing SHUILI FADIAN [WATER POWER] in Chinese No 4, 12 Apr 82 pp 1-4 


[Speech by Vice Chairman Yang Bo [2799 3134], State Energy Commission, at 
the Meeting to Examine the Hongshui River Development Plan: “Implementing 
the Policy of First Priority on Power Generation and Comprehensive Uti- 
lization in Developing Hongshui River (Excerpts)"] 


[Text] The meeting to examine the Hongshui River plan is an important 
one in the development of China's waterpower resources. During the meet- 
ing, Vice Premier Yu Qiuli [0151 4428 6849] gave an important talk, and 
Vice Chairman Gan Ku [3927 5388] of the Guangxi Zhuang Autonomous Region 
people's government made a report. and explanations on the Hongshui River 
plan. With the overall situation in mind, a conscientious responsible 
pirit and a practical and realistic attitude, the comrades attending the 
meeting discussed the “planning report” relatively fully and expressed 
many good opinions. Besides group discussions, responsible comrades of 
Guizhou and Guangdong provinces and of the Ministries of Water Conserva- 
tion and Power and 13 representatives of various fields, experts and 
professors made statements at the meeting. Several comrades made written 
statements. By means of discussions and deliberations, all attendees 
irrived at basically unanimous views on the Hongshui River development 
policy, the cascade development project and the short-term development 
program, and made many useful suggestions on the next step of the work. 
With the joint effort of the attendees, one may say that the meeting has 
been a good one, reaping the result of developing democracy and pooling 
the collective wisdom and achieving the expected goal. Now, based on the 
views expressed at the deliberations and the discussions of the small 
leading groups, I will concentrate on four issues in my talk. 


The Hongshui River Development Policy 
\iter discussions at the meeting, all agreed that power generation should 


be given first priority, with consideration for comprehensive utilization 
uch as tlood control, shipping, irrigation and aquatic products. 
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ley plan under discussion stretches over a length 
il iang River's Tianshengqiao in the upper reaches 
itengxia in the lower reaches, and traverses Guizhou 
jant waterpower resources, an annual average tlow 
eters and a droy f 760 meters, the river is a 
ina's waterpower resources. After the completion oi 
wi have around 10 million kilowatt of installed 
ity, with an annual average power generation of 50 to 
-hour, and the river will become an important energy 
g i River is ocated in the South China region where 
f energy. Its development and construction will 
the economic development of Guangdong, Guangxi and 
Ss an extremely important practical significance in 
wer shortage of Guangdong and Guangxi at present 
m:. Theretore, giving first priority to power genera- 
e mainstream of the Xijiang River system in the Pearl] 
tw res of Xunjiang River and the delta region of 
the wer reaches are relatively developed where the 
lense and the agricultural production is of a rela- 
ind where large and medium cities with concentrated 
sangzhou, Wuzhou and Fushan are located. Therefore, 
eloping Hongshui River. we must give consideration to 
wer reaches in order to reap the benefit of compre- 
. We find that "giving first place to draining and 
ining and storing,” the flood control policy advanced 
sater Conservation Commission of the Ministry of Water 
+ Thus, when planning and designing the main reser- 
iver, we must reserve a certain amount of flood control 
in mnection with the Pearl River flood control plan. 
1 reserve capacity, especially that of Datengxia, 
Cw it this meeting, calling for further explora- 
ior The development policy of Qiangjiang River sec- 
mrades of the Ministry of Water Conservation is to 
n t flood control, power generation and shipping, 
thers." We hope that, after this meeting, the 
servation and Power and the provinces and region 
ine with the principle of rational and suitable inm- 
itrol standard and the demand to reduce inundation 
ition to the minimum, start from the practical condi- 
isideration to the upper, middle and lower reaches, 
gations and studies and repeated consultations and 
pose a teasible concrete plan relatively ‘atisfactory 
mination and approval by the superior department con- 
ui River, especially its lower reaches, we must also 
nent f shipping. [It is not only linked with the 








w ft evel t the maximum possivie the comprenensive penerits 
r, t al as a great significance in promoting tne inland 
ins t he ith hina region. At this meeting, tne mrades 
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ind prepare a feasibility report for examination and approva: 


t rtment erned i tne state. 
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t ind the amount of investment, at times even squabbling fiercely 
er them, yet we do not give adequate consiceration to the preparatory 
rh f the projects, weir feasibility in science and technology, and 
visabiiity f the investment, and have no or insufficient grounds. 
result, w t projects are acquired and determined and the con- 
t tion start , either the engineering geology runs into problems, or 
the lrolog ind the water quality are incompatible with the require- 
ents, either the nstruction budget has to be increased again and again, 
the investment result is very poor, even to the extent of doing the 


ri ver again and creating a great waste. This situation must never 


iin 1 t tuture. 
t rhe rse t devel ing Hongshui River, regardless of what project, 
re the mpletion of preparatory work, before full economic and 
t erm trations, and etore 1 feasibility study report, no matter 
w important the project and how obvious the benefits, it must not be 


ided in the lan. ifter the completion of preparatory work, the 


, i f the preliminary design and the arrangement of the plan, we 

t trul' ncentrate ur strengths to fight a battle of annihilation. 
shether in the allocation of investment, the supply of material and 

bipment r ttw : ignmment ot onstruction forces, we must earnestly 


irantes t a rding ¢t the progress of construction, strengthen manage- 


t rs e rati : y, perform the work painstakingly, stress business 
tir i! ire the engineering quality in the course of construc- 
t ind, ina rdance with the determined time limit, presse on to the 
ini wit it ietup, that the limited investment of the state will 
' ‘ i eneti¢ts is so00T| as possible. 


the many advantages of developing hydroelectricity are recognized 


t e, we must take a positive attitude. However, it also has its 
itura lrawbacks, i.e., the problem of high and low water flow and that 
talled macity } issurance Ot power s ipply. Therefore, while 
’ tile tructi the Honeshui River hydroelectric stations, 
t rdinate them wit the necessary and commensurate construction 
thet elect? tations. ine power ipply area of the Hongshui River 
lroelectrTi station Guanedone. Guanexi and Guizhou, mainly the 
t ft » whi inning the truction tr power stations, we 
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COMMENTS BY SPBSCIALISTS OF ORGANIZATIONS CONCERNED WITH PLANNING HONGSHUI 


Beijing SHUILI FADIAN _WATER POWER] in Chinese No 4, 12 Apr 82 pp 5-9 


Abst t from HONGSHUIHE GUIHUA SHENCHA HUIYI ZI™IAO (MATERIALS OF “ONGSHUI 
PROJECT PLANNING AND INVESTIGATION CONFERENCE) | 


“Text! Li Biing [2621 501 7844) (formerly Deputy Minister of Ministry of 
Electrical Power Indu: ucry)s A great deal of surveying, planning, and design- 
ing work has been carried out concerning the Hongshui project since the 1950's 
and the Planning Report has been officially completed by Guangxi Autonomous 
Region. Just as everyone has poi:ted out during the discussion, conditions are 
now complete for its development. Central party leaders, the National Plan- 
ning Committee, and the National Emergy Resources Committee have always been 
very voncerned with the project. When Comrade Zi Yeng [4793 7122) passed 
through Guangzhou on his return trip from visiting foreign countries, he spe- 
‘ifically raised questions concerning the development of this project. In the 
following, I shall offer my comments on several of the problems: 


(1) Why is it urgent to develop Hongshuihe quickly? The first reason is the 
ireent need for electricity. Guangdong is a special economic zone, with re- 
latively rapid industrial development. The original industrial foundation of 
suangxi and Guizhou is relatively weak but the energy and minecal resources 
there are relatively rich. While the development has quickened in recent 
years, in the future, the economic and industrial development of the 3 provinces 
will outpace the rest of the country, thermal and nuclear power will have dif- 
ficulty meeting the needs. Fundamentaily, Lthe 3 provinces | will necessarily 
iepend upon the hydroelectricity of Hongshui to supply the needs for power. 
Second, there is an extreme deficiency of coal in Guanedong and Guangxi and 
the former does not have very much hydroelectricity either and its petroleum 
levelopment is still in the prospecting stage. There is an urgent need to 
levelop hydroelectrical power. Third, Hongshuihe is one of the rich resources 
of hydroelectrical power of South China as well as the most practical to m- 
terialize simultaneous development of primary and secondary sources of energy. 
Compared with the upper reaches of Huanghe which is agreed by everybody to be 
a rich source of energy, Hongshui is not at all inferior. Hongshui and Huang- 
he together form China's best foundation of hydroelectric resources at pre- 
sent. The development of Hongshui can basically resolve the energy needs of 
several South China provinces, and will also be able to export power to Hong 
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(~) Task of valley development and cascade developments Hongshuihe is China's 
most important source of enersy and its development should primarily for power 
zeneration, combined with flood prevention, irrigation, and navigation objec- 
tives. We approve of the Hongshuihe cascade development formula in the report 
of the Guangxi Planning Office. The formula is reasonable with respect to the 
itilization of the energy resources and at the same time, sufficient consideration 
he given to the comprehensive utilization needs of flood prevention, navi- 
gation, and rrigatio. We velieve the formula should be approved. As the 
report is the fruits of many years of surveying, planning, and designing and 
does take into consideration the opinions and requirements of all aspects, it 
is in reality a part of the Zhujiang River Valley Plan. 


(3) The cascade development schedule and short-term engineering arrangements: 
Judging from the introductions and speeches of these past few days, opinions 
‘oncerning these matters are relatively close. The General Bureau of Hydro- 
electrical Power proposed to start the work of the low dam of Tianshengqiao 
next year, to be followed by the Yantan construction project, to be ready as 
soon as possible to coordinate the high dam with the low dam so as to be in- 
cluded in the State's 7th five-year construction plan. The early stage work 
of Longtan, Datene, and other low-head cascades is to be carried out to pre- 
pare for future continuation. This arrangement is rather suitable. 





(+) Concerning the problem of scale of Datengxia and Longtans The height of 
the dams and the scale of these 2 hydroelectric power stations have presented 
some disagreements in recent years as well as at this conference. All agree 

on the 57.6 m designation of normal water level for power generation at Dateng- 
xia but there are diverse opinions regarding the flood prevention problem. 
Further arguments and discussions are needed. With regard to the height of 

the dam, the scale, and the construction stages of Longtan, the Feasibility 
Study Report of Central South Survey and Design Academy contains some detailed 
analyses. The academy has requested an examination of that report. 


(5) Concerning the problem of economic benefits and the capital investments 
Preliminary estimate indicates that if all the power generated by the Tian- 
nengiao low and high dam and Yantan power stations is to supply domestic uses, 
the capital investment including the investment for power transmission, may be 
returned with interest in 10 years following the beginning of power generation. 
If selling power to Hong Kong and Macao is to be considered, the period of ca- 
pital return may be even shorter. Ina word, the economic benefit is obvious. 
As much as possible, all the terraces should be completely developed in 20-30 
rse Including the high voltage transmission lines, the capital investment 
bout 15 billion yuan;12.5 billion of it will be needed before the year 
000: one billion during the 6th five-year plan, 2.8 billion during the 7th 
»-year plan. This capital must be gathered from various central, local, do- 
tic, and foreign channels. We are considering the followings (1) A State 
basic construction loan; (2) Investments or loans from various provinces; 
(3) Trying to secure foreign low interest, long term, preferential loans; (4) 
Loans from Hong Kong and Macao to be paid by electrical power; (5) Taking on 
portion of the capital investment by those to be benefited by the project; 








(5) Asking Ministries of Metallurgy, First Machinery, and Chemical Engineering 
to negotiate compensatory trade with foreign countries. The various provinces 
and ministries are hereby requested to come up with some methods to raise the 
capital to develop the Hongshuihe project. 


In the future, we must continue to do the survey. design, and construction 
work well. We hope all the provinces, prefectures, and departments will co- 
operate in the project of constructing power stations. When they are con- 
pleted, the State will never forget everyone's contribution. We believe the 
Hongshuihe project will provide economic benefits for all provinces and re- 
gions and in the futvre, in the matter of constructing hydroelectric power, 
the economic benefits will be distributed fairly and reasonably according to 
the contribution in the construction process. We prepare to carry out some 
research studies and to talk with related departments to find some ways be- 
fore we present a report to the State to request studies and implementation. 


Liu Zhaolun [0491 0340 0243] (formerly Deputy Minister of the Ministry of 
Water Conservancy): The concrete policy of developing a segment of a river 
should be based upon the characteristics of that segment, as well as natural 
and economic principles. The natural conditions from Tianshengqiao to Laibin 
(including the lower reaches of Nanpanjiang and Hongshuihe) are uniform. There 
are high mountains on both banks, the valley is narrow, the terrain is high 
and precipitous, and the riverbeds are deeply cut. The relative subsidence is 
So great that 10,000 Mw of water energy may be developed to generate 50,000 
million kwh of electricity a year. This is China's outstanding water energy 
resource of the south and the policy of developing primarily power generation, 
with flood control, irrigation, and navigation considerations is correct. 

From Fenghuangxia of Laibin to Datengxia, the river enters a zone of low moun- 
tains and low hills. The riverbed is flat and slow and shoals are develop- 
ed. Crop fields stretch out on both banks and the population is relatively 
dense. The water system may be said to belong to Qianjiang. After it joins 
the branch of Liujiang, the drainage basin is 50 percent larger in area than 
that of the Hongshuihe valley. The water resources are even richer but the 
drop is reduced. Water power may be developed in a smaller proportion. Com- 
pared with Hongshuihe, the natural condition, the economic condition, and the 
area of effects are very different. The policy of development here should 
stress equal emphasis of flood control, power generation, navigation, and other 
considerations. The Tianshengqiao high dam and Longtan are proposed, in the 
Planning Report of the Hongshuihe Development Formula, as the major regulating 
center to coordinate with the various terraces of the lower reaches. This 
plan does correspond with the water resources development requirement. Ina 
word, we approve. Concretely speaking, we approve the 2-stage development 
formula of Tianshengqiao dam; we approve of the stipulation that the normal 
high water level of the Longtay Center should not be lower than 400 m and the 
plan of reserving 10 billion m° reservoir capacity for flood control. Whether 


or not Pingtan (or Badu) cascade can be established may be determined at the 
time when the scale of Longtan is being decided. We approve of the 2-stage 

formula for Yantan and Dahua. Through further work and study, considerations 
may be given to possible enlargement of the construction scale of Wutan with 
the Bailongtan cascade eliminated. The problem of Qiaogong cascade involves 








the linkage with the Datengxia Center of Qianjiang; therefore, it cannot be 
resolved until the scale of the Datengxia Center is determined. With regard 
to the segment of Qianjiang, the proposal of the Planning Report of making Da- 
tengxia the chief water conservancy headquarters is correct. The construction 
of the Datengxia Headquarters is an important project of developing and control- 
ling Zhujiang. It is a scheme for hundreds and thousands of years. It is, 
therefore, necessary to take a long term and overall point of viewpoint. Its 
flood control action, its conservation and drainage measures, and the coordi- 
nation of the dam and the reservoir form an extremely important consideration 
in the flood control engineering system of the valley. So far as its flood 
control task and its capability of satisfying the navigation and transporta- 
tion needs, disagreements stiil exist in the formula. Through technical and 
economic verifications, it should be possible to reach an agreement. 


Concerning the development procedure, we basically agree with the proposal of 
the General Bureau of Hydroelectricity. As soon as possible, the Tiansheng- 
qiao low dam should resume construction. The repair work of the Yantan Hy- 
ircelectric Power Station should be given preferential consideration. With 

the reservoirs of the upper reaches, the stock pan of the Tianshengqiao high 
dam should be repaired and constructed first. Those who hold diverse opinions 
on the Datengxia Headquarters should prepare to negotiate to reach an agreement 
through more profound studies 60 as to hasten the first stage preparation work 
in view of the fact that it is an incomparable item of multi-purpose develop- 
mente t should be possible to move the item ahead. The Longtan Power Station 
is a key engineering item of the Zhujiang valley, with the best regulating 
property, the largest machine capacity, and the most obvious flood control ben- 
efit. Its preparation work should be urgently carried out. Studies should be 
conducted to produce a formula for its development in stages and for handling 
the problem of compensation and resettlement of the areas to be submerged. The 
early implementation of this item also appears to be possible. 


The development plans of Hongshuihe and Qianjiang Valleys contain many contra- 
dictions and one of the key problems is the problem of resettlement and compen- 
sation. Considerations must be given to reduce the losses from submergence so 
as to obtain greater comprehensive economic benefit. On the one hand, develop- 
ment and control requirements should not be overemphasized while overlooking 
the losses from the areas submerged by the reservoir; on the other hand the loss 
from submergence should not be regarded as an insurmountable obstacle for giving 
up reasonable requirements of development and control. The goal is not to over- 
burden the State while keeping the relationship of the interests of the State, 
the local community, and the masses in balance. For the purpose of accomplish- 
it that goal, we suggest that the problem of reasonable distribution of the 
benefits of water resources shovld be studied to ascertain a firm policy and 
to provide guarantees through legislation. The areas to be submerged by Long- 
tan, especially the reservoir region of Datengxia, will include normal sub- 
mermence and temporary submergence. The areas of normal submergence will be 


long term total loss and the conspicuous problem is resettlement and compen- 
Sation. The areas of temporary submergence are needed only when the reservoir 
is to regulate and deter flood water and the problems to be resolved concern 
various safety measures and compensation for temporary submergence. The lat- 
ter is a totally new problem and there is no experience in handling it. Seri- 
ous studies should be carried out to seek a reasonable solution. 











Weng Changpu [5040 7022 3302] (Director, Kunming Survey and Design Acadeny, 
Ministry of Electric Power)s The goal of Hongshuihe development is mainly to 
generate electricity, with flood control and navigation as the secondary con- 
Siderations. This is a realistic goal and is arrived at through a tortuous 
practice. The development policy and the way of taking care of the submerged 
areas proposed in the Hongshuihe Comprehensive Utilization Plan Report of 
Guangxi are the fruit of studies and reversals of a prolonged period of time. 
It is a relatively correct conclusion. The various stages of development are 
the result of a great deal of work performed by the various survey and design 
avademies after spending a long time to bring the work to a level surpassing 
that of the planning stage. The plan should be affirmed. The outward form of 
the plan was contrived during the third quarter of 1978 when the leftist in- 
fluence had not yet been totally cleansed, however, and the work on cascades 

between Dahua and Datengxia remained relatively superficial. These are 
not such urgent matters, however, and there will be time in the future to dis- 
cuss and decide. 


Hongshuihe itself has superior power generating characteristic but the machines 
of some stations appear to be too large and to contain excessive seasonal ca- 
pacity. Under the condition of not including Longtan Reservair in the first 
stage construction, the total machine capacity of Hongshuihe should be appro- 
priately reduced, otherwise there will be difficulty in harmonizing with the 
needs of the power users. 


With regard to the problem of flood control, some of the regulations of the 
draft Regulation of Water Conservency Hydroelectric Power Engineering Motive 
Power Design, issued by the former Ministry of Water Conservency and Electric 
Power in 1977. should be repealed. Regarding the matter of seeking benefits 
and avoiding the harm of flood water, the practical experience and wisdom of 
the masses should be depended upon to bring about adaptation to nature and to 
give up the absolute notion of using engineering to control flood. 


With regard to navigation, the upper reaches of Wutan are historically basical- 
ly not navigable except for floating logs. Hongshuihe should not be thought 
of as the important waterway connecting Yunnan-Guizhou with Guangdong-Guangxi. 
It is only an alpine inland lake - a channel without an outlet. Thus, we sug- 
rest that based upon the existing locks of Wutan, Qianjiang Datengyia below 
Dahua should be designed for towing boats of 500-ton class over the dan. 





With regard to the development schedule, we agree with the plan of con- 
structing the Tianshengqiao-Yantan group first. Due to the fact that the re- 
gulating capacity of the Tianshengqiao reservoir is inferior only to that of 
Longtan, early benefit may be obtained. The scheme is reasonable and the design 
is concrete. We are only waiting for the construction to resume. Meanwhile, 
with Tianshengqiao, thermal] power station of Pan County may be quickly connect- 
ed with the Hongshuihe hydroelectric power. 


Cui Zongpei (1508 1350 1014 (Deputy Chief Engineer, Bureau of Planning, Design, 
and Management, Ministry of Water Conservancy): After listening to the intro- 
juction from comrades of Guangxi and reading some of the materials, we under- 
Stand *hret comrades of Guangxi have gathered a great deal of data and performed 











a great deal of work of supplementing, analyzing, and studying and made a great 
achievement in finally producing this book of Planning Report. Due to the fact 
that I have only a scant understanding of the condition, I can only express 
some rather superficial opinions concerning my positive support for the Hong- 
shuihe cascace development project. 


Hongshuihe is a “rich mine" among water energy resources. Based upon the con- 
crete condition of the various segments of Hongshuihe, the Planning, Report ar- 
ranges 10 C45C4GES to suit the different locations and selects the 5 cascades 
of Tianshengqiao high and low dams, Longtan, Yantan, and Datengxia for develop- 
ment in the near future to form the backbone of the engineering project. This 
is a proper proposal. I suggest the following with respect to the development 
schedule of the cascades fdr references (1) The 8-year construction period for 
the Tianshengqiao low dam seems to be rather long. Perhaps it may be shortened 
one or two years so that power may be generated 1-2 years sooner. (2) It may 
be feasible to delay the arrangement of Longtan a little but it seems to be too 
if electricity cannot be produced by the end of this century. I hope that the 
suggestion of development in stages may be studied to make it possible to pro- 
duce electricity by the end of the century. (3) The Datengxia has comprehen- 
Sive benefits of power generation, flood control, navigation improvement, and 
irrigation and all concerned are hoping for its early development and utiliza- 
tion; therefore, further research is needed concerning the plan of not generat- 
ing electricity within this century. With respect to measures to accelerate 
ievelopmeni, the pace of the preparation work of the various stages should be 
quickened. There should be detailed and full technical and economic verifi- 
cations of such basic data as the hydrology, geology, etc. according to the 
requirements of the basic construction schedule in order to produce research 
reports and design documentation that are capable of being implemented. Es- 
pecially with regard to the problem of resettlement of the inhabitants, there 
should be a resettlement plan to find a suitable place for everyone so that 
their production and living standards will not be reduced. In view of the 
iifficulty of raising construction capital in our country at present, I sug- 
rest that aside from fully utilizing domestic loans, foreign investment should 
ve used. This is also a possible route for developing the water energy re- 
sources of Hongshuihe. 


‘ian Xiudian [6328 0208 0368) (Deputy Director, Research Academy of Water Con- 
ervancy and Hydroelectricity): The overall policy of Hongshuihe development 
nould mainly be power generation, to combine it with comprehensive utiliza- 
tions. The hydroelectric power is to supply the 3 provinces and region of 
juangxi, Guangdong, and Guizhou; to others only if there is a surplus. The 
‘naracteristics of the 3 provinces and region are somewhat different. Guang- 
‘i has water but no coal; Guizhou has both coal and water; Guangdong has no 
il and her water is just about all developed. The common characteristic of 


ll 3} provinces and region concerning water power is poor stability. In 
ther words, a great deal of hydroelectricity is seasonal. Guangdong origin- 
illy has some regulating reservoir capacity but this has been pulled away by 


small hydroelectric projects. Hence, except for Guizhou, th Guangdong and 
jsuiangxi have been troubled by power deficiency; during a dry season, life de- 
pends upon fuel power but these are also areas of coal deficiency. There is 
1. COal shortage every year now. If the development of thermal power is to 
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continue what is to do in the future [where can coal be found in the future |? 
Hence, an independent hdroelectric power system, requiring no coordination With 
thermal power plants should be developed. If this is not so, the situation 
will sink deeper and deeper and the only result will be no hydroelectricity 
and it will be costly even it it is to be built. There is a great deal of 
repetition in water and thermal power and the cost of unit kw construction can- 
not be reduced. 


The second policy, therefore, is of necessity to develop a hydroelectrical sys- 
tem capable of independent operation and capable of being regulated. This is 
the only way to satisfy the power needs of the near future. That is to en- 
large the proportion of hydroelectricity step by step in order to recluce che 
=) of oil and coal (and not to increase the consumption of oil and 
coal. 


The first stage construction should be selected according to the speed of in- 
crease of electric power permitted by the available capital of the State when 
we start out from this policy. The first requirement is reservoir capacity 
and not machine capacity. The likes of tributary power stations such as Basuo, 
Yantan, Datengxia should not be built first even if they require less invest- 
ment and show benefits fast. The only choice is Tianshengqiao first terrace 
Bapian) and Longtan high dam (more than 400 m in elevation, not below 375). 

It is a choice between the 2 power stations. Although Longtan has many ad- 
vantages, the construction is large and investment high. It will take a long 
time to build and is highly difficult technically. It is, therefore, complete- 
ly reasonable to put Tianshengqiao in the first place. 


With regard to the problem of whether a unified leadership organization shouid 
be established for the Hongshuihe Project, a coordinating organization is in- 
deed necessary to provide better planning, to give unified consideration of 
environmental problems, and to make arrangements of industry and agriculture. 
There will also include problems of water and soil conservation, communication 
and transportation, the flow of materials, the development of agriculture and 
forestry in the mountainous regions, etc. With respect to the problem of 
submergence, resettlement, and compensation, it involves the problem of re- 
sional development. If the problem of regional development is not resolved, 
the problem of population resettlement cannot be resolved. If the problem is 
resolved well, the income from forestry and mountain products may exceed the 
income from farming. With respect to flood control, the former Ministry of 
Water Conservancy and Hydroelectric Power had enacteduregulations. In con- 
crete application, there should be flexibility according to local conditions. 
The losses due to submergence in the upper and lower reaches should be reason- 
ably shared. For example, whether or not it is feasible to exchange the sub- 
mergence loss of the Zhujiang Delta with the submergence loss of the area 
above Datengxia is a question worthy of contemplation. The answer to this 
question may be argued and verified by economic analysis, but the data should 
be accurate and the computation equations should correspond with the reality. 


Zhang Guangdou [1728 0342 2435] (Professor of Qinghua University): In river 
valley planning, there should be an emphasis on economic analysis and formula 
comparison. The construction investment cost proposed in the planning report 








should take into consideration ©! interest, computed by the compound interest 
principle. As to the problems of raising the construction capitai, distribut- 
ing investment on the basis of comprehensive utilization, compensating land 
submerged by reservoirs, and resettling the inhabitants, etc. there should also 
be serious studies before making arrangements. 


I approve of the plan of the Hongshuihe Project to be mainly for generating 
power, with secondary considerations of flood control, navigation, etc. and 

the construction sequence proposed by the Ministry of Electric Power to build 
the Tianshengqiao Hydroelectrical Power Station and the Yantan Hydroelectrical 
Power Station first. It is reasonable to make Tianshengqiao high and low dams 
into one group of power stations. The engineering of Tianshengqiao is relative- 
ly simple, the involved area is small, the problems can be easily stated, and 
more preparation work has been done; therefore, it should be implemented first. 
There remain problems of accelerating the construction speed, the arrangement 
and training of teams of construction workers, etc. The capacity of Longtan 
Reservoir is large and the power generating capacity is high. It will be the 
nuclear engineering of the Hongshuihe Project. As the Longtan large dam is a 
concrete gravity dam of 265 m in height, attention should be given to the en- 
sineering geology problem. In designing and planning, the enrockment type dam 
should also be considered. In so far 4S the problem of developing Longtan in 
stages, it is not such a simple problem and it complicates the engineering pro- 
ject. All that should be clearly explained to the leaders. The total in- 
vestment cost will be greater and it is not that simple to operate the power 
plant in stages. I am not saying that it is not possible but overall consi- 
lerations are necessary. Datengxia is located in the lower reaches. Its 
‘comprehensive utilization is important but many contradictions exist. The 
planning work should be carried out in more minute details. Several form- 

las for power generation, flood control, navigation, etc. should be produced 
for comparison before making choices. 


Zhong Dehua (6945 1795 5478! (Deputy Director, Water Transportation Planning 
and Designing Academy, Ministry of Transportation): The condition of natural 
navigation of Hongshuihe is poor. At present, only motor boats below the 30 
tons Class can navigate through it above Wutan; below Wutan navigation is 
possible for boats of 120-250 ton class. The annual transport volume is about 
5 hundred thousand tons. The resources of the Hongshuihe Valley are abundant, 
nowever. For example, the coal of Guizhou Province is in need of being ship- 
ped out and the energy deficient region of Guangdong and Guangxi is in need of 
eceiving coal. The provinces of Yunnan and Guizhou produce a good deal of 
phosphate rock which is needed in Guangdong and Guangxi. The 2 railways of 
aui-Kun and Qian-gui have capacities of 5.10 million and 4.2 million tons res- 
pectively and are both in a saturated state. Problems of autoignition o° 
‘umulated coal in Guizhou, deciding production of phosphate rock on the 
oasis of transportation capacity in Yunnan and Guizhou, etc. have occurred. 


“ven if such methods as railway electrification is adopted to raise the rail- 
road capacity, the transportation needs cannot possibly be met. Hence, the 
plan of shipping coal and phosphate rock through Hongshuihe down to Guangdone 


ind Guangxi is reasonable in so far as the sources of cargo are stable and 
plentiful and the direction of flow is correct. 
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Sased upon a calculation of the water transport volume and the technical con- 
iition of Hongshuihe, the following is my opinion concerning the navigation 
stardards bie the various grades: Boat lift of the 300 ton class should be con- 
structed at Longtan; in Yantan, Dahua, Bailongtan, Wutan, and Qiaogong, locks 
of the 500 ton class should be constructed; there should be a lock of the 1,000 
ton class at Datengxia. After all thecascades of Hongshuihe Project are conm- 
pleted, a deep water channel of 800 km will be formed to link the Southwest with 
South China. The annual capacities will be as follows: The section above Lai- 
bin will reach 6-7 million tons; the section above Datengxia will reach 12 nil- 
lion tons. The investment per km will correspond with about 1/3 of that of 
railway construction for that region. The unit transport cost (the cost of the 
Liuzhou Bureau for 1980) will be 20 percent lower. More than 10 million yuan 
in transportation expenditure will be saved in a year. Hongshuihe is the equi- 
valent of a major river in Europe or a major tributary of the Mississippi in 
the USA; therefore, in deciding such problems as the locations of the graded 

, 1des, the division and connection of the water levels, the arrangement of 
the } eadquart ters, the downward flow volume, and construction schedules, the 
navigation requirements should be given ample consideration. 


Guan ext Research Institute of Marine Productss Hongshuihe has about 60 species 


of fis he Judging from the contents of nutrient salts of the water, the river 
oe Ones to a poor nutrient type, only calcium, sulfur, silicon, and ammonium 
Salts ach the medium level. Judging from the actual production volume and 
the computed volume from evaporation,from reservoirs in the region of Guang- 


xi (Qingshitan, Dawangtan, Chengbihe) 1 jin of grown fish per year may general- 

ly be caught from every 2,000 m° of water. Thus, the fish production of Hong- 

shuihe may be estimated at 12.5 million jin, i.e. 6,250 tons/year. That would 
3 times the total freshwater fish production of the entire region at present. 


The construction of 10-grade Hongshuihe hydroelectric power stations will cer- 
tainly bring profound effects on the ecological environment. Propagation of 
some species will be lost. For example, in the 15 years following the comple- 
tion of the Xijin Hydroelectric Power Station, the average annual reduction of 
fingerling producti reached 14.48 percent. The reduction of yield of fresh- 
water fish has many Causes and cannot blame entirely on dams. Judging from 

the fact that rivers of Guangxi have many shallow shoals and deep pits, the 
spawning sites and overwinter sites are very much scattered, almost all over 
the major segments of the stream. Aside from some long distance, up and down 
river migrating species, most others have the ability of aaapting to the new 
environnent following the completion of dams, however. For example, in areas 
not very far above and below the Xijin Hydroelectrical Power Station dam, domes- 
tic fish finglings may be caught to this day. After the spawning site of 
Parabramis pekinensis (Basil) near Nanning was lost, members of that species 
have voluntarily moved to the upper reaches of Youjiang. All is needed is to 
strengthen the administrative management of the fishery waters, freshwater fish 
resouces Can be expected to recover. Meanwhile, when the water level is raised 
by the dam, the area of the water is increased and the flow speed is reduced. 
his condition is favorable for the multiplication of marine organisms, es- 
pecially in several years after the dam construction. Based upon the current 
financial condition of China, we believe facilities for the passage of fish 
need not be emphasized in every section of the 10 cascades of Hongshuihe. 
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ate consideration should, instead, be given to measures to enlarge the 


marine product resources. With the Datengxia Hydroelectrical Power Station, 


there is 


while iD\ 


sites of 
assave 


WOTK, 


the relatively important fishing industry of Liujiang and Rongjiang, 


ve and below the dam there are two nationally famous large spawning 
domesticated fish. We, therefore, suggest that facilities for fish 


should be built at Datengxia. We also suggest that in the designing 
msiderations may be given, wherever engineerly possible, to the need 


‘f constructing hatcheries and to raising fishes in reservoirs, including for 
tlat bottom sites for raising fingerlings and baiting grown fish, 
up obstacles in the spillway to prevent fish from escaping, etc. 


, 
exampie, 


setting 








PHOTOGRAPHS SHOW SITES, PROGRESS OF HONGSHUI POWER PROJECT 
Beijing SHUILI FADJAN [WATER POWER] in Chinese No 4, 12 Apr 82, centerfold 


tographs and Captions] 





erview tf the Yantan Hydroelectric dam site. 








Site of Tianshengqiao 
Hydroelectric dam. 








ice | site of the Longtan hydroelectric dam. 











Overview of Etan hydroelectric 


power project. 
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the construction site of Dahua hydroelectric station. 





rogress f Dahua hydroelectric station. 














Dahua hydroelectric power project at night. 
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PRINCIPAL EXPERIENCES IN PLANNING THE DEVELOPMENT OF HONGSHUI RIVER 
Beijing SHUILI FADIAN [WATER POWER] in Chinese No 4, 12 Apr 82 pp 9-14 


[Article by Office of Water Conservancy and Electrical Power Planning Group, 
Guangxi Zhuang Nationality Autonomous Region | 


[Text | Hongshui River is the main waterway of Xijiang water system of the Zhu- 
jiang Valley. It originates in the Yunnan-Guizhou Plateau and flows through 
the realm of Guangxi. Its drainage basin is broad, with superior natural geo- 
graphic conditions. It is a rich resource of water energy. Since the libera- 
tion, under the leadership of the party and the people's government, several 
surveys and planning programs have been conducted to accumulate a large quan- 
tity of information. With the advancement of the national economy, many have 
iemanded urgent comprehensive utilization of Hongshui River. The party com- 
nittee of the autonomous region thus resolved in 1978 to establish the Water 
Conservancy and Electtital Pewer Planning Group. Technical members of depart- 
ments of water conservancy, electrical power, transportation, geology, etc. 
were assigned to form the special planning organization and to be responsible 
for the overall planning work of the Hongshui River Comprehensive Utilization 
Project. At that time, aside from the fact that Dahua Hydroelectrical Power 
Station was under construction, the Central South Survey and Design Academy of 
the Ministry of Electrical Power, the Guangxi Hydroelectricity Bureau Design- 
ing Academy, the Northeast Survey and Design Academy of the Ministry of Elec- 
tric Power, and the Ninth Bureau Designing Academy were also conducting survey 





The paper is the result of discussions by Su Weidian [5685 3634 0368] Su Zhu 
[5685 3137] Guang Yaohua [0342 5069 5478] Cha Qichang [2686 0366 2490] Lyu Zu- 
hong [0712 4371 1736] He Fujun 10149 4395 0193] and some other comrades of the 
Office of the Planning Group. Lei Kai [7191 7030 ] provided some written ma- 
terials and the paper was panned by Guang Yaohua. 
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and designing work at Longtan, Yantan, Datengxia, and Tianshengqiao. Under 
the cooperation and coordination of the various units, the Hongshui River Con- 
prehensive Utilization Plan Report was completed in Mar 80, following more than 
years of efforts. In Oc: 8l, a conference was called under the auspices of 
the National Committee of Energy Resources and the National Planning Committee 
to examine the aforementioned report. The participants of the conference dis- 
cussed the development policy of the Hongshui River project, the scheme of ter- 
raced stages 2nd development sequence of the power stations of the C@scades 
and arrived at basically uniform viewpoints. Afterwards, the State Council 
quickly reviewed the report of this conference and in the review document the 
following was Clearly stateds In general, the development policy of Hongshui 
Kiver is primarily for power generation, with secondary considerations of flood 
control, navigation, irrigation, marine products, etc. for the benefit of con- 
prehensive utilization. The document especially emphasized that the develop- 
ment of the water energy resources of Hongshui River is a strategic measure to 
resolve tne problem of source of energy in South China. It should be included 
in the oth -year plan and the long range plan be carrried out orderly and in 
planned steps. This is an expression of great concern for us, the people of 
various nationalities of the banks of Hongshui River and in Guangxi, Guangdong, 
and Guizhou. We are determined to work hard for the realization of the direc- 
tive of the State Council. We will let this “pearl” of the South serve our 
country's socialist modernization construction as early as possible to bring 
benefits to the people. The following is a summarization of our understandings 
in the Hongshui River planning works 


I. Collection and Analysis of Basic Information 


For the purpose of developing and utilizing the water energy resources of 
Honyshui River, the survey and planning work began in the early 50's to inspect 
selected points of the stream. In these 20 years, a large amount of data con- 
‘erning the topography, geomorphology, geology, hydrology, meteorology, navi- 
gation, irrigation, ecology, natural resources, and social and economic aspects 
of the Hongshui River Valley have been gathered and more than 20 dam sites have 


deen chosen. More than 10 organizations involving close to a thousand persons 
participated. These persons walked all over the mountains and waters of the 
dHonzshui Valley. They worked very hard for the project. 


” 


» incomplete topographical map of a scale of 1 : 50,000 made before the li- 
dberation is of poor quality and cannot serve as the basis for the planning work. 
Besinning in 1956, a large group of surveyors, therefore, climbed up the moun- 

ins and under the condition of extreme hardship, they surveyed and,drew a to- 
posraphic map in a scale of 1 1: 25,000, covering several thousand km, from 
Hongshui River to Tianshengqiao, to Datengxia, including 1,238 km of vertical 
sections and 284 horizontal sections of.channels of both the main and the branch 
Waterways to provide the basic information for statistical computation of the 
reservoir capacities and the backwater. 


Sefore the liberation, the geological work of the Hongshui River Valley was ba- 
illy a blank. As the valley planning work proceeded, geological survey teams 

of related organizations repeatedly went to Datengxia, Longtan, Yantan, Feng- 

nuang, and Tianshengqiao to draw geological maps of the reservoirs and dam sites 








of tne various grades and to perform bore prospecting work. In view of the karst 
ievelopment characteristic of the Hongshui River Valley, the geologists paid 
special attention to the inspection and study of karst geology. They traced 
underground hidden streams as long as several km and dropped into karst verti- 
Cal wells as deep as 160 m to gather first hand information of several hundred 
karst caverns. With almost no motorized vehicle, the bore surveyors brought 
equipment, weighing tens of tons into the mountains of extremely difficult trans- 
portation conditions to struggle in the outdoors for months and years. Accord- 
ing to statistics, in these 20 plus years the various organizations performed 
more than one hundred thousand m of bore prospecting work for the various stages 
of power stations of Hongshui River. They.drilled more than 1,200 holes, pros- 
pected 13,000m of wells, and drew 9,000 km of geological maps in a scale of 

1 :; 25,000. They also carried out 2,200 rock mechanics tests to provide import- 
ant verification data for comparing dam sites and selecting formulas. 


Before the liberation, there were few hydrological stations in the Hongshui Ri- 
ver Valley. Since then, due to the needs for stream development and other con- 
struction projects, a large number of hydrological and water level stations 
have been gradually established. Observation data for 30-50 years of 77 hydro- 
logical stations and water level stations, and 271 rainfall volume stations are 
used in this plan. 


During the planning period, the aforementioned_information, the prospecting re- 
ports, the maps, tables, and statistical figures weresystematically compiled. 
Most of these raw data coincide with the objective reality but some of the data 
cannot meet the needs of the planning work. A process of elimination and ana- 
lysis was therefore required. More importantly, as the various items of con- 
struction proceeded, many departments had continuously published new materials. 
For example, 1: 50,000 aerial survey maps of relatively high quality are now 
ava ble for all of Guangxi. The 1 1: 10,000 aerial topographic maps of the 
niddle and lower reaches of Hongshui River are also completed. The 1 3s 200,000 
rerional geological hydrogeological maps are also useful. The lithofacies maps, 
karst maps, tectonic maps, and earthquake classification maps compiled by us, 
the satellite photos, and the aerial photos are all important for analyzing and 
evaluating the Hongshui River engineering geology conditions. Detailed and 
arefully classified hydrological information has also been gradually published. 
some related organizations also made surveys of flood history, silting, drought 
and flood damage, mineral deposits, earthquake, etc. studies of Hongshui River. 
The information concerning transportation, navigation, and power load also form 
important references in our planning work. 


Mastering reliable basic information is the necessary prerequisite of Sood wa- 
erway planning. In order to plan the construction of large scale power sta- 
tions of tens of millions Mw, the basic information should, of necesajty, be pre- 
Cise to a certain degree. s soon as the planning work began, we emphasized 


+} etry 3 oF 


he strict implementation of related regulations and standards. We did not 


propose excessive demands but we required a degree of precision correspond- 
ing with the planning stage work. Aside from full utilization of available 
data, all terraces and dam sites that had no or very little existing data should 


be covered with topographical surveying, geological surveying and mapping, and 
Dore prospecting work. With regard to losses of reservoir submergence, the 











Uatengxia and Wutan cascages were regarded as the key points to proceed with 
typical investigation, to compute the growth rate of population and land, using 

st survey figures to derive the current levels. It should be pointed out that 
when the Hongshui River Pia:ning work was being carried out, the related bu- 
reaus and academies were also conducting survey and design work for several 
other large power stations. They supplied us many new data, especially in- 
tormation concerning geolozy, reservoir submergence, and headquaters arrange- 
ment so that tne information of the planning work could be checked and veri- 
fied quicker and the precision of the results was thus improved. 


The way the Hongshui River development policy is te be determinec had been the 
central problem of discussion throughout the planning period. After several 
iiscussions, we gradually recognized the fact that the problem should be con- 
Sidered on the basis of the actual conditions of the river, the relationship 
between the upper and the lower reaches, the distribution characteristics of 
resources in Guangxi, the needs for regional economic development, etc. It 
was, therefore, a consideration of multiple and complex factors. 


Although the planning report proposed toward the end of the 50°s also mentioned 
the objective of such comprehensive utilization as irrigation, flood control, 
power generation, navigation, etc. in the resultant plan a series of high dams 
and large reservoirs were arranged in the middle and lower reaches of Hongshui 
River, which is the main channel of Xijiang. The regulating property of the 
plan seems to be very good. It has great flood holding action. The loss from 
submergence by reservoirs is extremely severe, however. For example, the nor- 
mil water level of Fenghuang reservoir is at 129 m and that of Datengxia 75 a. 
According to the survey information at the time, more than 540 thousand m of 
‘ropiand would have been submerged by the 2 reservoirs and 280 thousand in- 
habitants moved (there has been a considerable increase since then.) Consi- 
dering the scarce land resource condition of Guangxi, it is difficult to in- 
plement such a plan. The plan of the early 70's proposed the construction of 
a Hongshui River steel and iron transportation line, with primary emphasis on 
navigation. w#ith overemphasis on reducing the loss from submergence, low head 
r stations were arranged from the upper to the lower reaches while neglect- 
to plan the necessary reservoirs. The ioss from submergence was reduced, 
but the water energy resouces were not fully and reasonably utilized. The m- 
ine capacity and the amnual power production were less than half of the cur- 
rent plan. Thus, much of the water energy would have been seriously wasted while 
tne needs for the development of the national economy would not have been met. 
‘nis plan was impossible to be implemented either. These facts demonstrate the 
portance of ascertaining a correct stream development policy. 


Owe 


e current plan absorbs the lessons of experience of the previous ones. On 


the basis of surveys and studies and the real conditions thus mastered, the 
plan proposes a policy of primarily power generation, with secondary consider- 
ation of such comprehensive utiligation benefits as flood control, navigation, 
irrigation, marine products, etc. This conclusion is based upon the followings 
(1) The water volume of Hongshui River itself is very large; the grade of the 











slopes is steepg the drop difference is concentratei. Ina word, it isa ri- 

ver containing water energy in abundance. The machine capacity of the section 
from Tianshengqiao to Datengxia capable of being developed reaches 1,100-1,276 
Mw, with guaranteed production of 550-640 Mw and an annual power production of 
6£00,000-540,000 MWh, amounting to 50 percent of the total power capable of be- 
ing developed in the entire Zhujiang Valley, and 72 percent of that of all Guang- 
xi. The conditions for development are good; the loss from submergence is re- 
latively small; the transportation and construction conditions are convenient; 
the distance from power user centers is short. Concentrated development is, 
therefore, possible to make it a hydroelectrical base. 


(2) Guangxi is deficient in coal and petroleum resources. The known coal re- 
serve is only about 20,000 million tons. It is of poor quality with high ash 
content and low heat capacity. The province depends excessively on coal ship- 
ped from outside to develop thermal electric power. The difficulties are nu- 
merous. Under this condition, the development of hydroelectrical power with 
all-out efforts coincides completely with the country’s policy of developing 
energy sources that are locally suitable. 
(3) Guangxi has rich deposits of nonferrous and ferrous 

metal deposits, of which the tin, lead, zinc of Dachang, the aluminum 
of Pingguw’, Daxin, and Laibin, and the manganese of Guiping are all rated first 
in the nation. Refining these metals consumes a great deal of power. There 
must be a stable source of electricity; therefore, full development of low 
‘ost hydroelectricity of Hongshui River is the only way to make mining and re- 
ining the colored metal deposits possible. 


(4) The Hongshui River Valley is the home of minority nationalities and it is 
ilso an historical baw of revolution. The production is backward the econo- 
my under-developed. The development of Hongshui River, therefore, also has 
specially important political and economic significance. 


( At present, there is a shortage of electricity in Guangxi and Guangdong. 

In view of the resources condition, the problem can be resolved by transmit- 

ting hydroelectricity from Hongshui River. Moreover, with the development of 

Hongshui River, electricity may be sent to Hong Kong and Macao in exchange of 

foreipm currency. This is an incomparable advantage over other hydroelectri- 
1 irces of the country. 


(6) For Hongshui River itself, the damage from floods is not very serious. The 
target of flood control is mainly the banks of Xunjiang and Xijiang of the low- 
er reaches. Due to the fact that the upper reaches of Hongshui River are re- 


latively far from the Zhujiang Delta, the area to be controlled, such as the 

Longtan cascade level, amounts to only 20 percent of the area of Zhujiang Val- 

ley. For this reason, it is difficult to develop a greatly effective flood 
ntrol project. Although the area of control of the lower reaches of Hong- 
ul Kiver, such as Datengxia level, is relatively extensive, it is in a hilly 

piain, with concentrated cropland and a dense population. The construction 

of a large flood control reservoir is; therefore, not suitable. It is not 

reasonable to propose an excessively high flood requirement. The plan policy 


is, therefore, mainly for drainage. Combining dams and reservoirs, the policy 








e some consideration to water storage to take care of both the upper 
t lower reaches. A proper amount of flood control capacity is reserved 
ir e Longtan and Datengxia reservoirs. With this regulating capacity of the 
servoirs and addingheight and strength to dikes in the lower reaches, flood 
lamages to tne lower reaches will be greatly lessened. This is how, under the 
primary concern of power generation, the needs for flood control are taken care 
of well. 
(7) Due to the large number of shoals and swift water flow, the navigation con- 
iition of Hongshui River is very poor. The cargo transport volume of the river 
as always been very small.Although the prospect of increase has been growing, 
the only way to improve the navigation condition is through the development of 
multi-staged hydroelectrical power stations in the river. 
(5) The upper and middle reaches of Hongshui River flow through and over alpine 
ravines and karst peaks. Croplands are scattered and there is no large irri- 
ited acreage. Plans for gravity irrigation facilities are not necessary. 
yenerally, it is more suitable to use local runoff or ground water. After the 
raded reservoirs are built, the water of the reservoirs can be pumped fur ir- 
tion. Gravity irrigation programs may be deve’oped in the lower reaches, 
owever. This subject may be studied in the future. 
In conclusion, the policy ascertained in this plan is primarily for power gen- 
eration, with secondary considerations of flood control, navigation, irrigation, 


marine products, etc. to obtain comprehensive utilization benefits. 


It is 


ed upon the natural characteristics of Hongshui River and the conditions of 
eality in the valley. It is formulated in accordance with the national energy 
policy and the needs for the development of the national economy, following 20 
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A Reasonabl« 


f investigation and practice in a step-by-step process. 
policy, the positive implementation of the Hongshui River Project 
e all other construction projects of South China a very powerful push. 


We believe, by 


[T. ascade Arrangement Based Upon the Characteristics of the 
Natural Conditior 
i on knowledge that there is karst development in Hongshui River 
v yore t sarbonate rocks take up 67 percent of the surface. The 
le ' leakage of reservoirs, is, therefore, a key subject in hydroelectri- 
ruction. It must be handled with caution. In the plan, attention is 
n to the current condition of karst development and a study of its basic 
1] ties. The effects of the more than 90 hidden underground streams of 
KS Of Honegshuil River on the seepage of the reservoirs of various grades 
ved. On the selection of sites for headquarters, karst regions are 
voided a is possible and the choices are on sandy shale or lava rocks. 
- example, the sites of power stations of majur grades, such as Tianshengqiao, 
ls in, Yantan, Dahua, Datengxia, etc. are all located on sandy shale and 
iabase with relatively good water barrier conditions. With some grades, due 
he need of connecting the water levels, it is necessary to choose the dan 
ite in the limestone. In these cases, sites of relatively weak karst develop- 
ind sections with a relative barrier stratum are selected. For example, 
W@utan and Qiaogongare chosen in the flint limestone of Qixia stage, of the 





; : o 2 ret 4 - ver” eve Dat At the same time the an 
P =. © a* . Waa r+ aw 440 ’ _ -V> Cue wit ~~ i ; wi ed ei = +" 
* * > > 
y ~ : o " *roa-? rr roc orwnt . rma? _ > - cr Ton 
- we A eA Av at cu ~~ ~e ee Vii » * a ~* “ ~-_ si © . xCeé —™s sat — wk Ck Ou; as 
* . . . . . . 
~~ > >», ~r « _ 4 ~_?s -°@ raya? = 2.5712 CO c wv ~ ~ . *-, >, “Ss 4% oF ~ r 
> “a iJ cs , — J wv ~_—-» wF “= kar — © S©€ce Vase € ~~? ~ 2a CAL “ue wh ak i+_-2* ose @ ss 
- * ~ 
. ° . 
> ~ > ~ y= + - - ~~ 5 ¢ Cc ca ars oF ~ ~ a ~— > » =~ Am - - a 
. + . : Ls Ab vi se *, © > vC5 , wea arrange! 44 Us iat 6a 00 <> wie ~~» 
. . . = _ > 
‘ —_ y ‘ y " — +s aw wt? “— > ~* cco asta ae o ro rc OnNnlo v 
> »* -* sO. ons “s ~LOlls tne . xv > VV = iosses “uc . a* herecnce, and 
= 
- ¥ >. es v + > 7 c tak r + ra : 7 —o Cc ows ,r ¥ > ala yy 
. -G Ol: + aw wKeT, iit consider =" tion. wawtTus > $4 ic Cnarac= 
‘ ‘ 4 ~ yy wr | . ~~) od saks and “2a. ee variation oa lev i of 
‘ > ) s >> FT ¥ am» ss it 2i00 ~Ca —) ~ee hs. CG + ~~ ~ iow + “ ~ e 
. 
. . . ~* . ~ . 
. > “7 .¥ > ss - - bc pa 7 Y oy’ Sa 7S ~*~ “Ve >» oe y* > > a ra c ie 
44 ita ¥OCS , at <> rs ee | ite gerne +-GasA-» } wi tJ oC. a + CAG vi VCS - obec secn- 
: - > °o- . ,* + > . -~l - a i a a , oF ~~ c =~ of ~s ) ~ > -~ _o*? >, ¥ c 
- - s* , eas ’ , wr a we iCK ~ oe! ~ ~ oe 4 Aes & wa ee. ads Oe oe - ce ~ wie need 
. . . “ - 
‘ + ™ . y : . i a a *-4. ~”e . his ~ , s +- s «- -_ -= , 5 > vy ToaY atin + 
> — ~+wlea . ~e oe Wa —— we we Wad WOLK. -~** ~~ con ~ -_ es ~— LaVvOolra vile peep renerav - 


dq 
power in an earlier date. Based upon these principles, through comparison, and 
10 relatively better sites for 
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. "4 ae | c1.02 O4 Nonesnuli Aivel 2 sabi wa © ivS JTeasona vie development and 
itilivation depend upon the Freasonablenss of the terraced development formula. 
The experience of hydroelectrical construction in Guangxi serves as a iesson t 
te is that it is necessary to build laree regulating reservoirs for the full 
itiliczation of the water energy and at the same time losses due to submergence 
. be reduced as much as possible. This is one of the important principles 
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tre lanning work. Since the liberation, 10 medium and large power stations 
t Y Mashi, |! ic etc. have been built and all are low head runoff 
] : ~»* + . - : ’ > ‘sD ‘ — - ~s _ 
we ations. | production guaranteed during dry season is deficient. Since 
’ irks the dry season of every year, Guangxi has a power shortage of more 
th Mw and industrial and farm production has thus been seriously affected. 
| eservoi: f i regulating property are not constructed on Hongshui 
, iv ituation of power shortage during dry season will be with 
» \ t ure and, during the high water season, a iarge sage A of 
‘ wt 3 + | wiv’ ¢' ‘ A‘ a* 1 ind we. wa ter of tne mot) sae) ij River, ric . 
y, will sve to flow away in vain. This is the reason for construc ot- 
reservoiz i regulating capabilities. t is both urgent and 
rye |] uangxi, ther re many mountains and few lands. The unit 
low. The agricultural production is backward. Excessive losses due 
ergence just cannot be permitted. This problem is even more important 
aiiy pial of the middle and lower reaches of Hongshui River. In or- 
esolve this idiction, an overail consideration is necessary t 
~ vir und the losses. The way we handie it is as followss With res- 
' f igt aca ; and large reservoirs of bdetter reguiatins pabilities of 
t i Vi . . | t . ‘pp ‘ Lo ‘eo ‘ i is >t p< } A AM LOT . Lne ‘ mphasis is 
i} ; OA VU sa in vees. lr tne iddais Ai aNA LOwel rea es Oj NLLLY piains, 
. iverned type runoff power stations are planned so that the backwater 
: , 4 out of iver trough. Moreover, low dams and high locks are 
ea ' it tne water ievel t tne flood stage so as to red 
‘ ence a minimum. After the flood, the water level is 
CAS e power production. 
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i i parse. The region controls several large tributaries above the 
i the North Panjiang and Tiane. The areas of the reservoir and the 
of sandy shale, with good geological conditions. In Mar 81, the Mi- 
try of Electrical Fox called a Lor Dam Site Selection Conference. 
participating Siogical and hydrological specialists all agreed that 
t as the conciti tor constructing a high dam and a large reservoir. 
Lonytan Power Station will by itself have great economic benefits and high 
ices. Through regulation by the reservoir, it can uffer guarantees to the 
ious srades in the lower reaches. For example, the normal water level 
40% » the reservoir capacity is 27,500 million m° and is capable of milti- 
r adjustment. The machine capacity of the power station is 400 Mw, with 
} Mw of guaranteed power output and an annual power production of 181 Mwh 
th regulati of the reservoir, the station can guarantee the various. 
trades of the lower reaches 165 Mw to crease the annual power output of 
Wn. When Ty normal water level is at “HO m, the reservoir capacity is 
900 million m° and the machine capac ty is 600 Mw to guarantee an output of 
% Mw with an annual power production of 231 MWh. The increase guaranteed to 
rades of the lower reaches is 17 Mi to raise the power output of 66 MWh 
ear (all the indices of the Longtan Power Station are based on the condition 
independer operation. ) The reason for Hongshui River to be a “rich mine" 
t Cnhina‘s water energy resources is mainly for having this Longtan Power Sta- 
ion. It is not rep aceable by any other power station on that river. The ioss 
e tk ibmergence in Longtan is Reeth very small. With the 400 m scheme, 55 
isand mu will De submerged and 64 thousand persons have to be relocated, 
VeTasil 33 mu na per per savvy Mwhn. With the LneO m 
eme, the land to be submerged is close to 95 thousand mu and 99 thousand 
ersons have to be relocated, averaging 315 mu and 333 persons per 100 MWh of 
ower. This is a much lower index than other power stations of this class. 
or to statistical data of 11 medium and large power statims that have 
me tructed or are under construction, the average is 5,900 mu submerged 
i 4,170 persons relocatea per 100 Mwh of electricity, amounting to 10 times 
f Longtan. For this reason, the plan for Longtan Power Stations provides 
lativel od lution to the contradiction of full utilization of water 
r ] tre ibmergence. 
[ Power Station has 1 central location. It controls a large area 
t transportation and good coistruction conditions. This is the 
int stage of the plan. For the normal water level, schemes of 45, 
; be 5’ were considered and a scheme of 75 m was once proposed. Al- 
t 1 Yeservoir capacity of 6.6000 miliion m* may be obtained, the 
e submerged will be 450 thousand mu and 200 thousand inhabitants will 
’ e relocated (this is a 1959 S igure; much larger at present. ) The 
e will submerge 2 county seats, the Xia ng-—Gui LHunan-Guangxd | Railway, the 
Mine, and an important grain producing center of central Guangxi 
» F ese reasons, this scheme cannot be implemented. With the 45, 50, 
emes, although losses from submergence are reduced, the quality of power 
ict poor. It cannot be connected satisfactorily with the grades of 
eaches. The: comings appear to be obvious. With the 57 m scheme, 
will basically not exceed the river trough and the area of sub- 
will t be much larger than the 53 m scheme. When flood control dikes 


reservoir area, a portion of the land to be submerged may be 











saved. he quality of power and the navigation condition may be improved. The 

.chine capacity of that station is 120 Mw. During stepped operation, the 
guaranteed output i. 57.6 Mw, with an annual.power production of 70.6 Mh. The 
total reservoir capacity is 17,600 million m’, of which 1,000 million m’ is 
for flood,control. When this is joined with the reserve capacity of 10,000 
million m of Longtan for combined Pace, the once every years flood 
peak of Wuzhou may be weakened from 48,500 m’/sec to 44,600 m’/sec. The flood 
control index of Xunjiang and Xibeijiang Delta may also be raised from the once 
every ~<O years level to the once every 50 years level. For this reason, the 
pian for Datengxia also handles the relationship between power generation and 
flood control, navigation well. 


In the 10-grade development plan of Hongshui River, aside from grades of Long- 


anand Datengxia, there are also such major grades as Dahua, Yantan, Tian- 
shengqiao (Fentasuo, Bapan) etc. as well as the relatively small scale grades 
of Beilongtan, Wutan, Qiaogong, and Pingpan. Dahua Power Station is currently 


under construction. The first stage machine capacity is 40 Mw, with another 
«QO Mw to be added when the regulating reservoir of the upper reaches is con- 
pleted. The **:>* group of generators is expected to produce power in 1983. 
It will be ti. *t large scale hydroelectrical power station on Hongshui 
River. The dan -. Yantan is chosen to be in a diabase section, with relative- 
ly good geological conditions. It will be one of the backbone power stations 
in the Hongshui River Project. Its noxmal water level is 223 m, with a total 
reservoir capacity of 24,300 million m°’. The machine capacity is 140 Mw. When 
it is operated independently, 23.1 Mw is guaranteed, with the annual power pro- 
luction of 59.7 MWh. When it is linked with Longtan Power Station of the up- 
per reaches for joint operation, it may guarantee an increase of output of 
76.6 Mw to increase the annual power output to 80 MWh. The loss from submer- 
is not large. At present, the primary design has been completed and is 
ne approval. The Tianshengqiao Power Station is divided into the Bapan 
high dam and the Basuo low dam (The Survey and Design Academy of Bureau No 9, 
of the Ministry of Electrical Power is proceeding with the survey and design- 
ing process.) The high dam has a normal water level of 780 m; the low dam 

645 m. The machine capacities of the 2 stations will be 232 Mw to guarantee 
an output of 115 MWh, with an annual pow production of 135 M¥h. The high 
dan reservoir capacity is 9,000 million m’; it is provided with a yearly re- 
culating capability. 


Judgirg from the entire cascade development scheme of Hongshui River, all the 
technical and economic indices are extremely superior. The liosses from sub- 
mergence are not great for either the large reservoirs of good regulating pro- 
pertie r for the low head runoff power stations. Due to the provision of 
lares emulating reservoirs in the upper reaches, the water energy resources 

in be fully and reasonably utilized. The engineering scales of the various 

jteps vary from several tens of Mw to several hundreds of Mw, which are suitable 
for the needs of the near future and the long range. The geological condition 
of the headquarters of the major grades are good, with stable regional structure 
ind not very high earcnquaxe intensity. The problem of seepage of the reser- 
voirs doesnot exist; the construction and transportation conditions are con- 
venient. The geographic locations are appropriate to provide easy linkage to 


form power network. With all these favorable factors, the speed of develop- 
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t will certainly De quickened. 
ipport Fror all Sides, and Good Coordination 
Impiementing the Hongshui KXiver Plan 
rehensive utilization of Hongshui River pro- 
ip of the party committee and the government 
tonomous Region. Ministries of Water Conservancy 
pport and assistance in many ways. Comrades 
te Council have consistently been concerned and 
evelopment and utilization of Hongshui River. 
the Hongshui Project Plan, Yice Premier Qiu- 
regarding «he necessity for accelerating hydro- 
S energy poiicy, the policy for Hongshui River 
ug the development process of the Hongshui Pro- 
tt and the National Planning Committee have 
lating to the Hongshui Project many times. This 
asses of the Hongshui River Valley and an 
lan well, 
ft neshui water energy resources involve the 
the regions and departments. Comrades in 
lanning Committee, the Regional Construction 
ical Power, Transportation, and Coal have 
Water Conservancy Electrical Power Planning 
sussions of some problems of principle in the 
© coordinate moves. The Regional Party Conm- 
ers came to the dam sites of all the stages 
rts. They emphasized repeatedly that the plan 
nt points and at the same time demands all 
ideration in the overall planning. The water 
ind reasonably utilized while as much as pos- 
should be reduced. tl these actions clari- 
e wno directed the planning and reinforced the 
whole. As ail sides are thus harmonized and 
e the re] successfully within a relatively 
participated in the surveying, planning, and 
included the former Zhujiang Water Conservancy ‘ 
1, Changsha, id Chengdu Design Academies of the 
i in recent years, the Central South and North- 
Academies of the Ministry of Electrical Power 
Power Designing Academy also performed consi- 
iongshui Riven Furthermore, some geological, 
ition, scientific research organizations and 
ilso participated in the investigation and re- 
nd utilizati of Hongshui River. They gathered 
rmation. It may be said that the Hongshui Pla 
f diligent labor of a vast number of engineers, 
» strugeiinep! he Hongshui River. 
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Due to the limitation of our experience and knowledge and the shortage of tine, 
there are still shortcomings in the planning work, however. For example, the 

wscade arrangement of the section from Dahua to Datengxia has not deen studied 
to a proper depth. With respect to some smaller scale cascades, the pros- 
pecting work was far from exhaustive and the data were of low precision. The 
studies on flood control, navigation, irrigation, and marine product requirements 
were not sufficient. There was very little work performed on estimating the 
power needs of the region, the plan of the electrical power system, economic 
analysis, ecological balance, and environmental protection. Of course, with the 
development of the national economy, the work of stream planning will continue. 
The aforementioned shortcomings will be continuously supplemented and perfected 
in the course of future work. 
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plans, in this plan, the relationship between the upper and the lower reaches, 
between the near future and the long range, between needs and possibilities, 
between engineering benefits and losses from submergence, etc. are; therefore, 


more satisfactorily handled and the development scheme is more reasonable. For 
the convenience of comparison, the major indices of these schemes of develop- 
ment for the various cascades are listed in Table 1, the sites of power stations 


of the various cascades in Fig. 1, and the longitudinal sections of the cascade 
development scheme in Fig. 2. 


Table 1. Major 'ndices of Four Planning Schemes 


Year 
Time of plan 1959 1960 1973 1980 
Number of cascades 7 6 12 10 
Total reservoir capacity 
(100 million m3) 294.1 545.7 121.4 412.9 
Machine Capacity (Mw) 1016.5 1192.5 486.4 1112 
Guaranteed output (Mw) - - 145.4 549 
Annual power production (100 MWh) 508.1 656.5 285.7 603 
Cropland to be submerged (10,900 mu) 62.1 74.6 8.5 16.43 
Persons to be relocated (10,000 
persons) 38.9 42.4 6.9 18.02 


jote: It is not entirely reasonable to compare the figures of cropland tc be 

submerged and the population to be relocated because the figures are those of 

the time of eac survey. In these 10-20 years, there has been great increases 
’ ? " 

ot popuiation. 
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fhe tollowing approaches are adopted in this scheme of selecting the plan: 


(1) Based upon the real conditions, in the region of alpine mountains and 
narrow ravines of the upper reaches, sites of favorable topographical and 
geological conditions with relatively small losses due to submergence are 
designated for constructing multi-year regulating reservoirs such as Tiansheng- 
qiao, Longtan, etc. to raise the benefits of power generation and comprehensive 
utilization. In the middle and lower reaches, hills and plains are interspaced. 
In sectors of mainly limestone strata and a high density of inhabitants, low 
and medium head cascades are adopted to construct large flow volume riverbed 
type power stations. Engineering measures of low dam and high lock are also 
adopted to stay away from unfavorable geological conditions and large amount 

of loss due to submergence. 


(2) As much as possible the various cascades of the upper and lower reaches 
are made to be closely interlinked so as not to lose head for the maximum 
utilization of water energy resources. 


(3) After the conditions of the dam and reservoir sites are basically clarified, 
much as possible, the site of the headquarters are selected in sectors with 
water barrier conditions, and Karst areas are avoided as much as possible. 


\4) Benefits of comprehensive utilization, such as flood control, navigation, 
irrigation, etc. are given appropriate weights in the plan while the require- 

f tnese utilizations are all given overall consideration on the basis of 
the prinicple of power generation as the major objective. 


Through the above approaches, several schemes are compared to arrive at a scheme 
f 10 grades _cascades | of Tianshenggiao Bapan High Dam, Tianshengqiao Basuo Low 
Dam, Pingban, Longtan, Yantan, Dahua, Bailongtan, Wutan, Qiaogong, and Dateng- 
xia to cover the entire river (details of technical and economic indices are in 
ole ?.) Of these, aside from Wutan Hydroelectrical Power Station (First Stage) 
that is completed and producing electricity, the construction of Dahua Power 
station has begun. For the five cascades of Tianshengqiao High Dam, Tiansheng- 
jino Low Van, Longtan, Yantan, and Datengxia, a great deal of survey and de- 
ivning work has been performed and the schemes are relatively clarified. The 
total machine capacity of these six power stations will reach 1,000 Mw, with 
in annual power production of 50,000 MWh. If all of these are developed and 


24 











atilized, each year, 30 million tons of coal, that would have been used to gen- 
erate power, will be saved. The remaining four cascade power stations are of 
small scale and not much survey and designing work has been done for them. They 
may nave to be adjusted and changed when the desings of the above mentioned 


cascade power stations are firmly determined. 


Judging from the overall plan, the Hongshui River Cascade Hydroelectric Power 
Stutions have the following obvious characteristics: 


(1) The regulating property of the reservoirs is good; the power generation ben- 
efits are great; the electrical power is of high quality; the economic indices 
are superior. On the average, the capital investment is only 1,100 yuan per kw 
of machine capacity, and only 0.2 yuan per kwh of power. 


(2) The regional geological structure is stable; the seismic intensity is not 
high. The dam sites of several major cascade power stations are on sandy shale 
and lava rocks stratum. Unfavorable geological conditions are avoided. 


(3) Loss from submergence by reservoirs is relatively small (see Table 2 for 
ietails.) When all 10 cascades are counted together, 272 mu of lands are to be sub- 
merged and 300 persons relocated for every 100 MWh of power, only about 3 as 
creat as the large to medium hydroelectrical power stations currently under 


construction. This small size of loss from submergence is rare. 


\4) The geographic location is properly centered. It is relatively near load 
centers. The power transmission distance is generally several tens to hund- 
ireds of km. The farthest distance from Tianshengqiao Power Station to Guang- 


/ 


{istance of 500 Kv alternate, direct power transmission lines. 


zhou City is only 1,000 km. All are within the economical power transmission 


5) Medium and large scale power stations are combined with capacities of tens 
to hundreds of Mw. When the items of construction are appropriately arranged, 
they may adapt to short term and long range load developments. 


Among the Hongshui River Cascade Hydroelectrical Power Stations, the Tiansheng- 

High Dam (Bapan) and Longtain power stations have multi-year regulating 

reservoirs which are key engineering projects of the river development. For 

‘ongtan power station, three schemes of normal water levels of 375, 400, 

ipl} nave been studied, with machine capacities of 300, 400, and 600 Mw res- 

pectively. The Examining Conference regards the 350 m scheme's relatively 

poor power generation and comprehensive benefits less than satisfactory, while 

the loss from submergence of the 440 m scheme much too great and the engineer- 

technique too complex; therefore, the water level of 400 m is assigned 
‘the time being, and a development program of development in stages is being 


nexia power station is a multi-purpose comprehensive utilization engineer- 


ne project. Its location is important and benefits are obvious. At present, 
further investigation and research are needed to decide ways of handling the 
relationship of such aspects as power generation, flood control, navigation, 


etc. After repeated negotiations and discussions, the power generation water 
level is tentatively designated as 57 m (corresponding with the elevation of 


y 
oe 
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| opment condition of Hongshui River Cascade Hydroelectrical Power Sta- 
tions and the technical, economic indices are extremely superior. They are 
comparable with the commonly acknowledged "rich mine" of water power of the 
nyaroe lectricity basis of the upper reaches of Huanghe. The total machine ca- 
pacities of these two projects and their total investment costs are not very 
different, but the former is closer to the power users and the annual power 


: duction is also 1/5 higher and the loss fron submergence is smaller than 
ie latter. 














Fig. 2 Longitudinal Section of Hongshui River 
Cascade Development Suheme 


1. elevation (m); 2. distance (km); 3. Tianshengqiao (High Dam); 4. Tiansheng- 
qiao (Low Dam); 5. Pingban; 6. Longtan; 7. Yantan; 8. Dahua; 9. Bailongtan; 
Wutan; 11. Qiaogong; 12. Datengxia. 


lI, Significant Effects of Hongshui River Development and Utilization on the 
Rerional Economic Development of South China 





Jue to the fact that the energy resources of Hongshui River are abundant and 
the conditions superior, and the fact that an overall policy of primarily for 
ower generation with considerations of comprehensive utilisation benefits has 
» ascertained, after the project is implemented step by step, there will be 
gigantic positive effects on the economic development of South China. 


- 


|) Power Generation: The power supply area of Hongshui River Cascade Hydroelec- 


‘ 


trical Power Stations will be the three provinces, region of Guangdong, Guangxi, 
ind Guizhou. Of the three, the water power and coal resources of Guizhou Pro- 
vince are relatively rich. Aside from the Nanpanjiang water power resource which 


| shares with Guangxi, it also has the rich water power resource of Wujiang. 
juangxi has the abundant water energy resource of Hongshui River, but it is 
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Table 2. Technical, Economic Indices of 
Hongshui River Step Power Stations 
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n, different deveiopmert schedules have Deen proposed for the 


velopment schemes at different dates. For example, toward the end 


the plan recommended the construction of the very last cascade - 
e of Datengxia. At that time, the high dam (a normal high water 

m) scheme is adopted, having the advantages of good regulating pro- 

transportation, construction conditions, and close to load centers. 


rreat loss from submergence, the scheme cannot be implemented. In the 


for the purpose of reducing the loss from submergence, the normal 


evel for Datengxia is reduced to 45 m to make it into a runoff type, 


wer station Due to the fact that the guaranteed output before the 


f power stations with regulating capabilities is too low and the 
wer generation has to cease during the flood stage, the medium scale 
slectrical Power Station close to the load center is chosen instead for 


eds of Guangx: That power station is now under construction ana 


recent plan, it has been considered that after Dahua Hydroelectrical 
n, Tianshengqiao and Longtan should be first developed. Afterwards, 


» tian 
, which has regulating capability, is complete, Datengxia may be 
Longtan is the key engineering project with the characteristic of 
ne entire river. Once it is developed, the construction and operat- 
f all cascade power stations in the lower reaches may be in- 


ise the guaranteed output and the quality of power. Due to the 
e construction scale of this project (Longtan) is great, requiring 
f capital investment and the fact that the construction of the 
im base has been slowed down by the readjustment of the national 
was decided that the construction of Longtan and Datengxia should 


ve situation, in order to mee’ the power needs of Guangdong, 
juizhou, it was decided that project requiring less investrant, 

ittle land, showing benefits fast, having a scale of construction 

) peed of growth of power needs, and technically easy to 
ld be developed first, and it should be coordinated with construc- 
reservoirScapable of regulation,to gradually bring about the benefit 


levelopment. Hence, the plan proposes to construct the Tianshengqiao 


ical Power Station first That station has the advantages 
ineering, little investment, short construction duration, fast 
i small loss from submergence. it also may be constructed in stages. 
age, by constructing one low dam and two water drawing tunnels 
»3 km in length and 9 m in diameter each, a drop of 205 m may be 
ine capacity of SO Mw, the annual power production is 4,700 Mwh. 
«4 dam and high dam are a group of inseparable projects. When 
leted ising the cofferdam to store water, the guaranteed 
w dar wer station may be gradually raised. When the high dam 
mpiletea ne more tunnel and two machine groups may be added 


fy) 











ate 


5,200 Mah, 2°04 a guaranteed output of 73 Mw. 


nshenggiao High Dam is one of the key engineering projects of Hongshui 
levelopment. Its main body is an earth and stone dam of 150 m in height. 


ne plant behind the dam. The total reservoir capacity is 9,000 million nm 


it is capable of multi-year regulation. The wer station machine capacity 
" . & J 


Mw, with a guaranteed output of 42 Mw and an annual power production of 
‘dh. Further more, it may also increase 87 Mw of guaranteed output of 


nree stations of Tianshenggiao low Dam, Yantan, and Dahua below it. The 


ed annual power production of the low dam will be 3,700 MWh. The benefits 


bi ; 
r’y : vi LS « 


logical condition of Yantan Hydroelectrical Power Station is rather good, 
nstruction is relatively simple, mainly a concrete dam 105 m in height and 
nt The machine capacity is 140 Mw. In cascaded operation, its guaranteed 


it is 77 Mw and the annual power production is 8,000 Muh. 


in and Datengxia should be constructed afver the construction of the afore- 
ned three power stations has begun and if the power needs warrant it. 


respect to the remaining several small scale power stations, they should 


nstructed at a proper time. These power stations may produce power 
y in the period between the 7th 5-year plan to the 10th 5-year plan. 
estimated that all will be operative in the years 2000-2005. By that time, 


rdong, Guangxi, and Guizhou may be connected into an ultrahigh voltage 


sion network. The power of Hongshui River will be delivered to the in- 


ries, mines, cities, and rural villages of the three province (region) with- 


a”? : 
erruptior 


» 2s *® sae 


rier to accelerate the development process of Hongshui River, the Ministry 


trical Power Industry has made arrangements to increase the survey, de- 
» and construction capabilities. At present, the preliminary designs of 


hengqiao High Dam, Yantan, Longtan, and Datengxia are being rushed. The 


rganization, the raising of the investment capital, and related 
6s regarding Hongshui River Projects are being studied. We be- 


» under the Joint efforts of the three provinces (region) and related 
tric ind committees, the idea of accelerating the construction of Hongshui 
ascade Hydroelectrical Power Stations will become a reality soon. 








DEVELOPMENT OF THE HONCSHUI RIVER CASCADE PROJECTS 
Beijing SHUILI FADIAN [WATER POWER] in Chinese No 4, 12 Apr 82 pp 21-27 


[Article by Cai Yaozhong [5591 3852 1813];* Investigation Concerning the Develop- 
ment Procedure of Hongshui River Cascade Hydroelectric Power Stations” ] 


The cascades of development scheme and the selection of a development sequence 
form the 2 great tasks of a river valley planning. It is a strategic everall 
problem. How well these 2 tasks are handled will affect the successful develop- 
ment of the entire river valley and will determine whether or not there will be 
Sizable benefits of comprehensive utilization. Repeated studies are;therefore, 
necessary in order to arrive at a policy cautiously. 


Through more than 20 years of joint efforts of related provinces, regions, and 
lepartments and after 3 comparisons of difference schemes, a development scheme 
of 10 cascades or terraced steps was finally found to construct regulating re- 
servoirs in the upper reaches and mediua to low head cascades in the middle and 
lower reaches to bring about relatively good economic benefits and to avoid 
large losses from submergence. Aside from individual problems, this scheme has 
been basically finalized. The machine capacity is to be 1,100 Mw with an annual 
power output of 600 MWh. The resources condition of Hongshui River are superior 
ind the locations appropriate; therefore, the river is know to be China‘s “rich 
mine” of water power. It is listed as one of the important energy bases of the 
nation and should be quickly developed and utilized. 


At present, the Wutan Hydroelectrical Power Station on Hongshui River, with na- 
vigation facilities and 6 Mw generators, has been in operation since last year. 
The Dahua Hydroelectrical Power Station is under construction in a tight schedule 
and is planned to be operative next year. Which stations are to follow Dahua 

and what is the development program of these cascades? This is a question that 
everyone is concerned about. It contains mainly 2 problems: The first problem is 
whether the Tianshengqiao second stage (the low dan), or Yantan, or Datengxia 
should immediately follow Dahua. The second problem is that among the large re- 


sesvoirs of the upper reaches, whether the Tianshengqiao First stage (the high 

ild be the first or Longtan should be the first to be developed. More- 

r, what are the problems to be considered and what principles to follow with 
iscade development procedure. This paper attempts to discuss 

} problems. Aside from a general discussion of the development program of 


lating reservoirs of the upper reaches, the attempt is mainly to use the 
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ven to these shortcomings, but generally 
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re, and very little loss due to submergence; especially 
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Table 2 
- \ 
it: output (Mw) power volume (100 MWh); 
wer tation; 3. item; 4 year; 5. rate of progress; ©. guaranteed output; 


t output; 6. annual power production; 9. Tianshengqiao Second Stage 
); 10. Yantan; 11. Datengxia; 12. primary design has been completed 
77=; 13. primary design will be completed in 1962; 14. primary design to 
roposed in 19654. 15. Note: indicates the time when the first generator 
; tu perate. 
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\ ase the benefits of Hongshui River development, it is necessary 
the large regulating reservors of the upper reaches in a timely man- 
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ll follow. n order to coordinate load development, in some years 
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o construct two to three power stations simultaneously. 
the development schedules of the large reservoirs of the 


es involves, in reality, the problem of grouping and comparison of 
ent schedules of all the cascades, centering upon that of the large 


Three relatively representative shemes are hereby studied. Under 
n of equivalent power production year after year, the total cost 


-he rate of internal return are computed for selecting the optimal 


major problems involved in the computation are discussed in the 


es for working out a scheme are as follows: 
grouping and date of operation of the various power stations of Hong- 


should nerally meet the load requirements from year to year. When 
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enerator er he initial estimate indicates that before the | 
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e from Dahua Power Station, which is operational in 1983, in all 
nshergqiao Second Stage is assumed to be the first target of con- 
3} medium sized power stations, such as Qiaogong and the expan- 
r the time being not included in the considerations. Thus, 
‘ades, only the 6 major ones are included in the computation, 
ticipate in the grouping process and they are Tianshenggiao 
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principles, 3 development schedules are worked out and listed in 
theme I, the yearly capital investment and the energy benefit of 
ower stations are also listed to provide a general understanding 
tior ind their mutual relationships. It is necessary to explain 
f proeress of the construction process, the capital investment, and 
juction arrangement of the various development schemes are only 
ved from studies in the planning period. These opinions are offered 
e of providing some concrete ideas so that these schemes may be 
the planning and designing wok proceeds further in the future and 
progresses, the items described in Table 3, such as rate 
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racteristics of the various schemes are as follows: 


‘neme I: Among the upper reach reservoirs, Tianshengqiao First Stage will 
ieveloped first and by 1995 Tianshengqiao lst, 2nd, and Yantan will be 
mpleted. The construction of Longtan is considered to begin in 1988 so as to 
in to be operational in the year 2000. After production begins, the load 
requirements may be met in 4-5 years. Datengxia is arranged to begin operation 
ir. 1997; if not, more thermal power will be needed to supplement. 
‘neme Il: Among upper reach reservoirs, Longtan should be the first to 
. ianshenggiao First Stage will not be in production until 5 years 
fter Longtan produces power. Due to the fact that the duration of construc- 
tion of Longtan is relatively longer, a scheme of storing water in stages to 
producing power earlier had been considered, but the expected output of 
first stage turbines would be very low and the benefits would be poor. If 
nydraulic turbine is replaced with rotors, the time of completio would be 
tor lose to that of the second stage to make the scheme seem to be unreasonable 
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mically and in terms of equipment utilization. For these reasons, the 
ideration in this scheme is to construct Longtan without deviding into stages. 


me LIll: Among upper reach reservoirs, Longtan is to be constructed first, 

to be developed in two stages. The first stage begins in 1985 and it 
il) in to produce power in 1993, with an effective reservoir capacity of 
o, illion, about the same as Tianshengqiao First Stage. There will be an 
irtermval or 4-5 years between the first and the second stages, with hydraulic 


i replacing rotors. It is estimated that the capital investment will be 
t sreater if Longtan is to be constructed in two stages. 


utation ot energy indices 


ed output and annual power production of the various power stations 
irious schemes must be computed first. Considerations are given, in the 
iputation, to the effects on the low reach cascades during the water 

period of the upper reach reservoirs and during the period of normal 
d the effects of the initial period of machine installation on the 


includes the operation volume of the hydroelectrical power station 
- Hongshui River. Sefore the large reservoirs on the Hcongshui are con- 
i, only daily resulation cycles are considered. After their completion , 
i yearly regulations are taken into consideration to proceed with 
uunual power volume in order to ovtain the operation volume. The 
lume of the power stations is, for the time being, distributed accor- 
-uaranteed output. Factors, such as a portion of the power cannot be 
iuring the flood stage, are taken into consideration in computing the 
wer volume of Hongshui River; therefore, the design volume is discounted 
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th yeir plan; 10. total; 11. Tianshengqiao First Stage; 12. Tianshenggiao 
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less 1 ruaranteed; 19. transmission; 20. installation; 21. Note: K-power 
it iy tment; von nsmission -ovestment of power transmission lines; 
lilat - power station machine installation volume; N anteeq™ Power 
suaranteed output; N.- power station operation output; E - power station 
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lood trol benefit estimate of Longtan: 
‘Ss of Xunjiang and the delta region of Xibei jiang are heen) populated. 
my is relatively well developed and large and mediw ized cities with 
t oft re Gg > ~ ic , SuUucCTi as suangzhou, ¥ uzZnou, iy us ar)  ] etc . are Oca ted 
tne course of studying the cascade development schedules; therefore, 
lood control needs of the lower reaches and the benefits should be added 
1 flected in the economic computation. 
rd to the ar ave of data of related departments, at present the flood 
: iliti« C t dikes of the banks of Xunjian and the delta region of 
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- § e@crsm 4 » § . : ; ~ 8 ihonw 
l rs. Assuming in 10-20 years when Longtan is completed, all the dike: 
y 6 ’ 
may x the flood control standard of withstanding the flood level of once 
rs, through computation of flood regulation capability of Longtan, 
j trol result may be considered to be raising the standard from 
il lL of once every 20 years to that of once every 50 years. The equi- 
t annual benefit will thus be 10.9 million yuan. (See Fig. 2 for details. 
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t (Mw), power volume (100 MWh); investment (100 million yuan.) 


e; 3. item; 4%. year; 5. 6th 5-year plan; 6. 7th 5-year plan; 7. Sth 5- 


9th 5-year plan; 9. 10th 5-year plan; 10. total; 11. year-end 
ver operation output; 12. Hongshui River total power volume; 13. year- 


ral power supplement volume; 14. thermal power volume differential; 


ngshui River investment; 16. total transmission line investment. 
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raph demonstrating ioss from flood damage of lower reaches of 
ngshuil River and frequency relationship 


loss from damage (million yuan); 2. period of recurrence; 3. damage 
under the natural condition; 4. completion of Longtan Reservoir rais- 


‘lood control standard to once every 5O years; 5. loss from damage 
‘ulation by Longtan; 6. at the time of completion of Longtan, dikes of 


nes reaching the standard of once every 20 years; 7. Shaded portion 
ood control benefit at the completion of Longtan Reservoir - 10.9 mil- 
year; &. frequency. 


mic analysis and selection of scheme 


ethoeds of minimum present worth (PW) and internal rate of return (IRR) 


lopted for computation, under the following conditions: Starting with the 


the total process of computation is for 70 years. Of these years, 
years are mainly a period of construction of all the power plants 
tional. The next 50 years is a period of normal 
be analyzed. With regard to investment, the annual expenditure 
t are all converted to the present worth of the beginning of 1961. 
power with cvoal as the fuel, the single machine capacity is consi- 
e 20-30 Mw, with an investment cost of about 700-800 yuan/kw (sulfur 


installation is not considered.) If coal mine investment is calculated 


it 1,150 yuan, at the time of coal mine construction, the standard price 
ow O yuan/ton,; after adding transportation cost, the cost 
ibout .039 yuan. The construction investment for thermal power plant 
’ Moreover, taking into consideration the increasing 

f mining coal and the gradual reduction of coal resources, a l per- 

f increase is added to the price of coal. For the time being, the 
haring investment cost of Longtan among the beneficiaries of the 
ive utilization situation is not considered. Results of computation 
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Table 5 


lL. Unit: 100 million yuan; 2. Scheme; 3. discount rate; 4. mininum present worth 
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macl+s of both methods may be observed to be the same. S5oth indicate tnat 


-o 7 ‘> the mest vereficial. The reason is tne fact that Scheme I can 
* u.e principles discussed previously. TJhis scheme causes che adVax.*.iges 
fa lops Tianshengqiao First and Second Stages as one group and becoming 
eratioral early to be fully materialized. At the same time, Yantan will also 
peritional earlier. The operation volume and the power volume before 1995 
eh fore the greatest. Although during the 7th 5-year plan and the 8th 
-year plan, the capital investment for Hongshui River Project is rather large, 
see Tacle 4) Thermal power supplement capacity, powe= volune, and investment 
ti mallest for this scheme; therefore, the total economic benefit is the 


nrough aforementioned analyses and computation of the second and the third pro- 
Review Conference, called in Octooer 

nin 

_ 


lems, che opinions of the Hongshui Project 
ust year by the National Energy Committee and the National Planning Committee, 


~ermning the cascade development schedule are shown to be proper. he opinions 


is ~20¥W5 
l. Tianshengqiao Second Stage (low dan, should resume work in 1982; 
, Tianshengqiae First Stage (high dam) and Yantan Hydroelectrical Power 
> tat nould degin construction, as much as possible, during the 
th 5-year plan pericd; 
Sor the two hydroelectrical power stations of Longtan and Datengxia, 
at present, it is mainly intensifying the preparation work. When will 


z 
tion to begin will be determined 


conditions de ready for the construc 
in the future. 


in the course of national planning 


may ve predicted that cy arriving at basicaliy uniform opinions at this con- 
jor problems of the development policy of Hongshui River, 


‘ade development program, and the development schedules, there will be 
sitive and long range effects on the development of Hongshui River and on 


eso.ution of the energy shortage problem of Sauth China. 








